Praise for Essentials of Global Health 


“This is a user-friendly, significant new resource, not 
only for undergraduate students, but also for the many 
other audiences that should be conversant with global 
health facts and policy issues. It is succinct, well 
referenced, and an engaging read. Perhaps most 
important, it broadens conventional boundaries to 
encompass culture, human rights, and partnerships.” 


—Adrienne Germain 
President, International Women’s Health Coalition 


“In this welcome book, Richard Skolnik provides a rare 
combination: a synthesis that combines breadth with 
technical accuracy and readability. The field of global 
health has, until now, lacked a good overview. Skolnik 
has filled that gap with a volume that ts sure to attract 
a range of audiences.” 


—Dean T. Jamisor 
Professor of Health Economics. 
University of California, San Franciscc 
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Prologue 


The issues of global health have finally entered in the consciousness of the developed world through a unique union 
of efforts by former Presidents, software pioneers, and rock stars. It is now time that students have a textbook and ac- 
companying casebook that systematically leads them through the issues of global health from basic principles, to the 
burden of disease, to examples of successful efforts to improve lives and livelihoods. 

Richard Skolnik’s text, The Essentials of Global Health, in addition to Ruth Levine’s Case Studies in Global Health 
Casebook: Millions Saved, completely and artfully fulfill this need. These authors bring to their writing the clarity of 
thought and organization of scholars, the excitement of storytellers, and the commitment of activists to making a 
difference. Their book and casebook take the big picture, population health perspective, building upon classic public 
health principles and extending them to include the impact of the healthcare system and the relationship of health to 
social and economic development. 

Global health belongs as an integral part of public health education as taught in Schools and Programs in Public 
Health. In addition, the global health curriculum needs to reach beyond public health students to the future educated 
citizens who will make a difference in global health such as clinicians, health administrators, lawyers, business execu- 
tives, academics, and politicians—all of whom will shape the world’s future from global trade to international migra- 
tion to environmental sustainability. Skolnik’s and Levine’s book and casebook in many ways are designed to ensure 
that in the future the educated citizenry from Wall Street to Main Street understand public health issues and their 
impact on all of our lives. 

I am proud that Skolnik’s and Levine’s efforts are part of our Essential Public Health series. The materials in- 
cluded in their books have been carefully coordinated with other books in the series to ensure that they utilize the 
same definitions and terminology. The content of the books has also been coordinated across the series to provide only 
intended overlap. You will find many of these books key to broadening and deepening your understanding of public 
health and global health. The full list of materials in the Essential Public Health series can be found at http://www. 
jbpub.com/essentialPublicHealth. 

I am confident that you will enjoy learning from the work of Skolnik and Levine. They literally bring to you the 
world of global health and arrange it before you so it makes sense. The links between health and social and economic 
development are indisputable and fascinating. You will find an abundance of examples of ways that you can impact 
global health as part of your career, no matter which direction you head. They take you on an adventurous journey 
through the world of global health. Enjoy the ride. 

Richard Riegelman, MD, MPH, PhD 
Series Editor—Essential Public Health 
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See www.jbpub.com/essentialpublichealth for the latest information on the series. 
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The preamble to the Constitution of the World Health Organization begins with the words, “The enjoyment of the 
highest attainable standard of health is one of the fundamental rights of every human being, without distinction of 
race, religion, political belief, economic or social conditions.” In the past century, there has been enormous progress 
in biomedical science and public health that has truly changed the world and given life to millions of people around 
the world. If one takes the crudest measure of health, life expectancy at birth—that is, whether one is dead or alive at a 
given age—it is an astonishing fact that half of all the increase in human life expectancy over recorded time occurred 
in the 20th century. Can we imagine what it would have meant to have been born in 1900 in India and expected to 
live on average only 27 years, or in the United States to an age of 48 years? Life expectancy in India is now 61 years for 
men and 63 years for women, a gain of more than a whole lifetime in 1900 and, in the United States, life expectancy 
has similarly increased by almost 30 years over the past century. 

Yet the highest attainable standard of health has not been realized by the majority of the people on the planet. Life 
expectancy in the 38 poorest countries of the world is about 49 years, almost the same as that in the United States in 
1900. Although life expectancy in every country of the world had increased to over 40 years by 1990, it has tragically 
fallen since then below that level in 7 countries in Sub-Saharan Africa, largely due to HIV/AIDS. In a dramatic change, 
infant mortality in the industrialized countries has dropped to 6 per 1000 live births, yet it is greater than 100 per 1000 
births in the least developed countries. 

The huge disparities in health that exist between countries remain one of the great moral and intellectual prob- 
lems of our time. This is not surprising, perhaps, when one realizes that about 3 billion people, almost half of the 
world’s population, earn less than $2 a day and 1.2 billion earn less than $1 a day. However, there are enormous 
disparities in health even within countries, including the United States. A child born in 6 counties of Minnesota will 
live on average 13 years longer than one born in any of 7 counties in South Dakota, 12 years longer than in Balti- 
more, Maryland, and 9 years longer than in our nation’s capital, Washington, DC. One billion of the six-plus billion 
people alive today enjoy a long and healthy life. The challenge of global health is to find ways to help the other five 
billion people live longer, healthier lives. Beyond the challenges posed by any individual disease or health problem, an 
overarching problem remains the disparities in health and disparities in access to knowledge and effective care and 
prevention, within and between countries. 

From the point of view of health, there is really nowhere on the planet that is remote, and no one from whom 
we are disconnected. Health problems and disease do not respect national borders. This is an essential principal of 
global health. In a world of rapid transport, with a million people crossing our borders every day, we are all aware 
of the threats of a pandemic of communicable diseases and bioterrorism that can spread, as did SARS, to 38 coun- 
tries in 3 months. Fewer people understand that as advances in medicine and public health increase life expectancy, 


hopefully in all of the countries of the world, we all increasingly share common risks of heart disease, diabetes, 
cancer, and mental and neurological illness. 

The health problems and solutions of the third world are converging over time with health priorities in the devel- 
oped world. And because modern scientific advances do translate to new vaccines and treatments, we all are faced with 
the threat of increasing costs of health and the challenging ethical dilemmas of how the limited resources for health 
can be allocated fairly among people, populations, and countries. How much is best for preventing disease, the major 
mission of public health, and how much for treatment of people already sick, the mission of clinical medicine? These 
are but a few of the huge problems that face the richest as well as the poorest countries. 

Why, if the experts in the World Health Organization, the World Bank and the United Nations, and the Depart- 
ments of Health in every country have not solved the problems in global health, should college students even think 
about studying the complex problems of global health? I would offer three arguments. The first is that it is precisely 
because the current leadership and technology and resources have not solved the major problems in global health that 
we need the engagement, creativity, and energy of a new generation, better schooled in science and economics and 
policy to enter into the field of global health. We need a new generation of idealistic leaders who believe that they can 
make this a better and more equitable world and who are going to learn what is needed to do so. 

Second, there has never before been a single text that students could easily go to learn about what the major prob- 
lems and issues in global health really are, and this book offers students a remarkable opportunity to explore global 
health. The final reason is simply my conviction that there is no other area of human endeavor in which the applica- 
tion of thought and resources can make so profound a difference in as many peoples’ lives as in the world of health. 


Barry R. Bloom 
Dean, Harvard School of Public Health 
Boston, Massachusetts 


Many people graciously assisted me with the preparation of this book. Although I take full responsibility for its con- 
tents, it is clear that the book could never have been completed without their help. 

Four colleagues prepared initial chapter drafts and were the co-authors of the chapters indicated: Victor Barbiero 
for Communicable Diseases; Michael Doney for Unintentional Injuries; Heidi Larson for Child Health; and, John 
Tharakan for Ethics and Human Rights. Victor also provided the Quotable Quotes at the beginning of the book. 

A large number of individuals contributed case studies to the book. Florence Baingana prepared the case study 
on mental health in Uganda in Chapter 12. Sadia Chowdhury provided the case study on oral rehydration in Bangla- 
desh in Chapter 5. Ambar Kulshreshtra prepared the case study of Kerala in Chapter 2. Nancy J. Haselow and Musa 
Obadiah, assisted by Julia Ross, prepared the case study on vitamin A and Ivermectin in Chapter 5. Peter J. Hotez, Ami 
Shah Brown, and Kari Stoever provided the case study on the Human Hookworm Vaccine Initiative in Chapter 16. 
Orin Levine prepared the case study on pneumococcal vaccine that is also in Chapter 16. Andrea Thoumi, a student 
at Tufts University, provided drafts of the case studies on fistula, the earthquake in Pakistan, refugees in Goma, mo- 
torcycle helmets in Taiwan, and speed bumps in Ghana. Andrea also prepared drafts of cases on cataract blindness in 
India and vitamin A in Nepal, based on Case Studies in Global Health: Millions Saved. 

A large number of friends and colleagues also reviewed and commented on different book chapters, always adding 
great value as they did so. These people included: 

Ian Anderson, Alan Berg, Florence Baingana, Stephanie Calves, Wafaie Fawzi, Charlotte Feldman-Jacobs, Adrienne 
Germains, Reuben Granich, Robert Hecht, Judith Justice, James Levinson, Kseniya Lvovsky, Venkatesh Mannar, An- 
thony Measham, Tom Merrick, Elaine Murphy, Rachel Nugent, Kris Olson Ramanan, Rudy van Puymbroeck, Richard 
Southby, Ron Waldman, and Abdo Yazbeck. 

Several of my former students at The George Washington University, including Yvonne Orji, Sapna Patel, David 
Schneider, and Melanie Vant, provided background information for the book and reviewed various book chapters. 
Pamela Sud, a student at Stanford University, also reviewed a number of chapters. 

Andrea Thoumi not only helped me to prepare cases, as noted above, but also provided background materials, 
help with citations, and reviewed a number of chapters. 

Jessica Gottlieb, Molly Kinder, and Ruth Levine of The Center for Global Development were especially helpful to 
the preparation of this book. I am very grateful to them and to the Center for agreeing to make Case Studies in Global 
Health: Millions Saved the companion reader to my book. In addition, my book includes abbreviated versions of 16 
of the 20 cases in Millions Saved, 14 of which the Center graciously prepared for me. Jessica, Molly, and Ruth, also 
reviewed many of the chapters of my book and Jessica Pickett from the Center also commented on a chapter. 

Jessica Roeder, my former colleague at the Harvard School of Public Health, was kind enough to take on a second 


job at night to help me prepare tables and figures. 


I am also especially grateful to my daughter, Rachel, who worked with me almost full time for months and assisted 
in preparing background information, tables, figures, and citations and reviewing and editing each chapter. 

The staff of Jones and Bartlett were always helpful and I would especially like to thank Katey Birtcher, Mike 
Brown, Sophie Fleck, and Rachel Rossi. 

My wife, Sophia, was exceptionally gracious in accepting the many months I worked on the book while away from 
home and while hidden in our home study, to the exclusion of everything else. The dogs were equally forgiving but 
will be thrilled that this has now been published and I can go back to playing with them a lot more. | 

Barry Bloom, the Dean of the Harvard School of Public Health, was kind enough to prepare the preface for this 
book, for which I am very appreciative. 

Finally, I should offer a special thanks to Richard Riegelman. He is a Professor of Epidemiology at The George 
Washington University School of Public Health and Health Services, and the Founding Dean of that school. When 
I retired from the World Bank, he was kind enough to give me the opportunity to join the faculty of the School of 
Public Health at George Washington and to teach undergraduates there. He then gave me a chance to work with him 
and others on the Undergraduate Curriculum Committee, which was an enormously enjoyable experience for me, as 


we helped to build an undergraduate program in public health. He tirelessly helped me develop, prepare, and review 
the book. 


Richard Skolnik has worked more than 30 years in education, health, and development. At the time this book was 
completed, Mr. Skolnik was the executive director of International Programs at the Population Reference Bureau in 
Washington, DC. 

Prior to that post, Mr. Skolnik spent almost 2 years as the executive director of the President’s Emergency Plan for 
AIDS Relief at the Harvard School of Public Health. 

From 2001 until late 2004, Mr. Skolnik was at The George Washington University, where he was the Director of 
the Center for Global Health, taught an undergraduate course on global health for seven semesters, and supervised 
Master of Public Health degree projects each semester. 

From 1976 to 2001, Mr. Skolnik worked at the World Bank and for his last 15 years there he managed important 
components of the Bank’s health and education portfolios. He has extensive experience in basic education, nutrition, 
reproductive health, child health, infectious disease control, and health systems development. He has been involved 
in country level work in these areas in Africa, East Asia, Europe, Latin America, the Caribbean, the Middle East, and 
South Asia. 

Mr. Skolnik has also participated extensively in policy-making and program development at the international 
level. He was deeply involved in the establishment of the STOP TB program and served three rounds on the Techni- 
cal Review Panel of the Global Fund to Fight Against AIDS, TB, and Malaria. He led independent evaluations of the 
International AIDS Vaccine Initiative and of the Global Alliance for the Elimination of Leprosy. He has also served on 
WHO working and advisory groups on DOTS expansion, TB/HIV co-infection, public and private partnerships for 
TB control, and follow-up to the Commission on Macroeconomics and Health. 

Mr. Skolnik received a Bachelor of Arts degree from Yale University and a Master of Public Affairs degree from the 
Woodrow Wilson School of Princeton University. At Yale, he participated in the Five Year BA Program and spent | year 
teaching high school science in Laoag City in the Philippines, living with the same family with which he had earlier 
lived as a high school exchange student. Upon graduation from Yale, he was selected for a fellowship from the Yale- 
China Association and spent 2 years teaching at the Chinese University of Hong Kong. In between his 2 years at the 
Woodrow Wilson School, Mr. Skolnik was a Research Fellow at the Institute of Southeast Asian Studies in Singapore 
and, as part of that activity, published a monograph on education and training in Singapore. 

Mr. Skolnik has studied and learned to varying degrees French, Spanish, Cantonese, Mandarin, Ilocano, and 


Tagalog. 
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TERM 
AIDS 
ADB 
AfDB 
APOC 
ARI 
ART 
AusAID 
BCG 
BMI 
BOD 
CDC 
CFR 
CHE 
CIDA 
CMR 
CVD 
DALY 
DANIDA 
DFID 
DHS 
DPT 
EPI 
EU 
FAO 
FSU 
GAVI 


Wy 
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DEFINITION 

Acquired Immune Deficiency Syndrome 

Asian Development Bank 

African Development Bank 

African Programme for Onchocerciasis Control 
Acute Respiratory Infection 

Antiretroviral Therapy 

Australian Agency for International Development 
Bacillus Calmette-Guérin (The Tuberculosis Vaccine) 
Body Mass Index 

Burden of Disease 

The U.S. Centers for Disease Control and Prevention 
Case Fatality Ratio 

Complex Humanitarian Emergency 

Canadian International Development Agency 

Crude Mortality Rate 

Cardiovascular Disease 

Disability-Adjusted Life Year 

Danish International Development Agency 
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Department for International Development of the United Kingdom 


Demographic and Health Survey 
Diptheria, Pertussis, and Tetanus Vaccine 
Expanded Program on Immunization 


European Union 


Food and Agriculture Organization of the United Nations 


Former Soviet Union 


Global Alliance for Vaccines and Immunization 


GDP Gross Domestic Product 


GNP Gross National Product 

GOBI Growth Monitoring, Oral Rehydration, Breastfeeding, and Immunization 
HALE Health Adjusted Life Expectancy 

Hib Haemophilus influenzae type b 

HIV Human Immunodeficiency Virus 

IAVI International AIDS Vaccine Initiative 

IBRD International Bank for Reconstruction and Development (World Bank) 
IDA International Development Association (the “soft” lending window of the World Bank) 
IDB Inter-American Development Bank 

IDD Iodine Deficiency Disorder 

IDP Internally Displaced Person 

IEC Information, Education, and Communication 

IHD Ischemic Heart Disease 

IMCI Integrated Management of Childhood Illness 

IMF International Monetary Fund 

IMR Infant Mortality Rate 

IPV Injectable Polio Vaccine 

IQ Intelligence Quotient 

al Intermittent Preventive Treatment 

IRB Institutional Review Board 

ITI International Trachoma Initiative 

ITN Insecticide-Treated Net 

IUD Intrauterine Device 

LMICs Low- and Middle-Income Countries 

MCH Maternal and Child Health 

MDG Millennium Development Goal 

MDT Multi-Drug Therapy 

MI The Micronutrient Initiative 

MMR Maternal Mortality Rate 

MSF 


Doctors Without Borders (Médicins Sans Frontiéres in French) 


NCD Non-Communicable Disease 

NGO Non-Governmental Organization 
NID National Immunization Day 
NNMR Neonatal Mortality Rate 

OCP Onchocerciasis Control Program 
OPV Oral Polio Vaccine 

ORS Oral Rehydration Solution 

ORT Oral Rehydration Therapy 

PAHO Pan American Health Organization 
PDP Product Development Partnership 
PEPFAR President’s Emergency Plan for AIDS Relief 
PHC Primary Health Care 

PMTCT 


Prevention of Mother-to-Child-Transmission 


PPP 
RBM 
RTI 
SIDA 
STI 
SWAp 
TB 

TBA 
TER 
TRIPS 
TH 

UN 
UNAIDS 
UNDP 
UNEPA 
UNICEF 
USAID 
WEP 
WHA 
WHO 
WHO/TDR 
WEP 


Public-Private Partnership 

Roll Back Malaria 

Road Traffic Injury 

Swedish International Development Cooperation Agency 
Sexually Transmitted Infection 

Sector-Wide Approach 

Tuberculosis 

Traditional Birth Attendant 

Total Fertility Rate 

Agreement on Trade-Related Aspects of Intellectual Property Rights 
Tetanus Toxoid 

United Nations 

United Nations Program on HIV/AIDS 

United Nations Development Program 

United Nations Family Planning Association 

United Nations Children’s Fund 

United States Agency for International Development 
World Food Program 

World Health Assembly of the World Health Organization 
World Health Organization 

WHO Special Programme for Research and Training in Tropical Diseases 
World Food Program 

World Trade Organization 

Years Lived with Disability 

Years of Life Lost 
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Health is a state of complete physical, mental and social 
well-being and not merely the absence of disease or infir- 
mity. The enjoyment of the highest attainable standard of 
health is one of the fundamental rights of every human 
being without distinction of race, religion, political belief, 
economic or social condition. 

World Health Organization 


Public health (. . .) represents an organised response to the 
protection and promotion of human health and encom- 
passes a concern with the environment, disease control, 
the provision of health care, health education and health 

promotion. 
Research Unit in Health and Behavioural Change, 
University of Edinburgh 


Public health is the science and art of promoting health. It 
does so based on the understanding that health 1s a process 
engaging social, mental, spiritual and physical well-being. 
Public health acts on the knowledge that health is a funda- 
mental resource to the individual, to the community and 
to society as a whole and must be supported by soundly 
investing in living conditions that create, maintain and 


protect health. 
Ilona Kickbusch 


Prevention is better than cure. 
Desiderius Erasmus 


Every patient carries her or his own doctor inside. 
Albert Schweitzer 


yal Health 


The doctor of the future will give no medicine, but will in- 

terest her or his patients in the care of the human frame, in 

a proper diet, and in the cause and prevention of disease. 
Thomas A. Edison 


Of all forms of inequality, injustice in health care 1s the 
most shocking and inhumane. 
Martin Luther King, Jr. 


It is health that is real wealth and not pieces of gold and 
silver. 
Mohandas K. (Mahatma) Gandhi 


... Class differences in health represent a double injustice: 
life is short where its quality 1s poor. 
Richard G. Wilkinson 


Where once it was the physician who waged bellum con- 
tra morbum, the war against disease, now it’s the whole 
society. 

Susan Sontag 


Health consists of having the same diseases as one’s 
neighbors. 
Quentin Crisp 


Be careful about reading health books. You may die of a 
misprint. 
Mark Twain 
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Why should we care about the health of other people, especially that of people in other countries? Why should global 
health matter to those who live in Australia, France, the United States, or other developed countries? Actually, for a 
number of critical reasons, the health of people everywhere must be a growing concern for all of us. 

First, diseases do not respect boundaries. Human Immunodeficiency Virus (HIV) has spread worldwide. A person 
with tuberculosis can infect 15 people a year, wherever they are. The West Nile Virus came from Egypt but occurs today 
in many countries. In addition, there is an important risk of a worldwide epidemic of influenza. Clearly, the health of 
each of us increasingly depends on the health of others. 

Second, there is an ethical dimension to the health and well-being of other people. Many children in poor coun- 
tries get sick and die needlessly from malnutrition or from diseases that are preventable and curable. Many adults in 
poor countries die because they lack access to medicines that are customarily available to people in rich countries. Is 
this just? Are we prepared to accept such deaths without taking steps to prevent them? 

Third, health is closely linked with economic and social development in an increasingly interdependent world. 
Children who suffer from malnutrition may not reach their full mental potential and may not enroll in or stay in 
school. Sick children from developing countries are less likely than healthy children to become productive adults who 
can contribute to the economic standing of their family, community, or country. Adults who suffer from AIDS, tuber- 
culosis, malaria, and other diseases lose income while they are sick and out of work, which is a major contributor to 
keeping their families in an endless cycle of poverty. 

Finally, the health and well-being of people everywhere has important implications for global security and free- 
dom. High rates of HIV are having a destabilizing impact on some countries, as more teachers and health workers die 
than are being trained, and as there are increasingly insufficient numbers of rural workers to grow and harvest crops. 
Outbreaks of other diseases, such as cholera, the plague, and SARS (Severe Acute Respiratory Syndrome), for example, 
threaten people’s ability to engage freely in economic pursuits. The 1991 outbreak of cholera in Peru cost that country 
about $1 billion, the plague in 1994 cost India about $2 billion, and SARS in Asia in 2003 cost the economies of Asia 
a staggering $18 billion in lost economic activity. 

Indeed, these factors have caused an increasing interest in health within universities and a growing call for all uni- 
versity students to study health from a global perspective. The aim of this book is to examine the most critical global 
health topics in a clear and engaging manner. The book will provide the reader with an overview of the importance of 
global health in the context of development, an examination of the most important global health issues and their eco- 
nomic and social consequences, and a discussion of some of the steps that are being taken to address these concerns. 
It will also provide numerous cases of “success stories” in dealing with important global health problems. 


This book is intended to provide an introduction to global health for all students. This includes students who 
have never studied public health before and who will not take additional public health courses. It also includes those 
students, whether they have studied public health before or not, who may wish to pursue additional studies in public 
health later. 

This book is largely based on an undergraduate course on global health that I taught for seven semesters at The 
George Washington University in Washington, DC. The text seeks to “speak” to the reader in a manner one would 
find in an exciting and motivating classroom. In addition to covering key concepts in global health and frameworks 
for the analysis of global health issues, this book also contains numerous examples of on-the-ground experiences in 
addressing key global health problems. Those students who want to explore case studies in greater depth can read the 
companion volume to this textbook, Case Studies in Global Health: Millions Saved. 

Very few introductory materials on global health are available to students or their professors. Hopefully, this 
book will help to close that gap by providing a foundation for enhanced studies in public health, global health, and 
economic and social development. 
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LEARNING OBJECTIVES 
By the end of this chapter the reader will be able to: 


e Define the terms health, public health, and global health 

e Discuss some examples of public health efforts 

e Discuss some examples of global health activities 

e Describe some of the guiding principles of public health work 


e Describe the Millennium Development Goals and their relation 
to global health 


e Briefly discuss the global effort to eradicate smallpox 


VIGNETTES 


Laurie Smith lived in Portsmouth, Virginia, in the United 
States. She was fifty years old and had always been healthy. 
Last weekend, she woke up with a headache, a high fever, 
and a very stiff neck. Laurie was so sick that she went to 
the emergency room of the local hospital. The physicians 
diagnosed Laurie as having meningitis, an inflammation of 
the membrane around the brain and spinal cord,’ that was 
caused by West Nile virus. This virus originated in Egypt in 
the 1930s and is transmitted by a mosquito. Over a number 
of decades, West Nile virus spread from Egypt to the Middle 
East, Africa, and Asia. In 1999, the first cases appeared in the 
United States, and it is now found throughout the United 
States, as shown in Figure 1-1.’ 

By 2005, polio was on the verge of being eradicated 
from every country. That year, however, rumors circulated 
in northern Nigeria that the polio vaccine was causing ster- 
ilization. In response to these rumors, some community 
leaders discouraged people from immunizing their children. 
Within months, polio cases began to appear in the area. 


Shortly thereafter, polio cases spread from northern Nigeria 
to Sudan, Yemen, and Indonesia. The global campaign to 
eradicate polio had been dealt a major blow, stemming partly 
from rumors in one country about the alleged side effects of 


the vaccine.’ 

Getachew is a 20-year-old Ethiopian with HIV. His dis- 
ease is advanced, but he receives no treatment for it. He has 
tuberculosis (TB) and much of his mouth is coated with a 
white, pasty yeast called thrush. He has lost more than 20% 
of his body weight. He stopped going to work some time 
ago, has no money, and is totally dependent on his family for 
care and day-to-day needs. Getachew is one of about 1.7 mil- 
lion people in Ethiopia with HIV.‘ In fact, in 2005 about 39 
million people were living with HIV worldwide.° There are 
countries in Africa, such as Botswana and Lesotho, in which 
about 25% of their adults are HIV positive and Swaziland, in 
which almost a third of the adults are HIV positive.® There 
are communities in Africa in which more teachers are dying 
than are being trained. There are farms in the same areas that 
cannot be cared for because there are too few healthy farm 
workers. Some communities are collapsing socially and eco- 
nomically from the burden of HIV and HIV poses a threat to 
security throughout the world. 

Jim Smith is a high school student in London, England. 
Early in the school year, he had a fever and cough that 
would not go away. He did not feel like eating. He slept 
badly and woke up every morning in a sweat. Jim had TB. 
Although many people think that TB has been eliminated 
from high-income countries, it has not. Rather, the spread 
of HIV has triggered an increase in TB worldwide. In addi- 
tion, immigration is helping to spread the disease from 
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A Human WNV disease and animal WNV activity 
[4 Animal WNV activity only 


Source: Adapted and re for Disease C 
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lower-income to higher-income countries. In fact, there are 
urban areas of the United Kingdom in which the rates of TB 


are higher than the rates in some low- and middle-income 
countries.’ 


WHY STUDY GLOBAL HEALTH 


Over the last fifty years, the world has made significant prog- 
ress in improving human health. Since 1950, for example, 
the death rate of children under five years has fallen from 
148 deaths per 1000 children to fewer than 60 deaths per 
1000 children. During that same period, the average life 
expectancy in developing countries has increased from 40 
years to 65 years.* Smallpox has been eradicated, polio has 
been nearly eliminated, and great progress has been made in 
reducing the burden of vaccine-preventable diseases in chil- 
dren and of parasitic infections, such as guinea worm. One 
reason to study global health is to gain a better understand- 
ing of the progress made so far in addressing global health 
problems. 

Another reason to study global health, however, is to 
understand better the most important global health chal- 
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lenges that remain and what must be done to address them 
most effectively. Despite the important progress in improv- 
ing human health: 


e 10,000 babies die every day in the world before they 
are four weeks old? 

¢ 529,000 women a year die in childbirth? 

e More than 750,000 children die every year of 
measles!° 


e 1.6 million people die in the world every year of TB” 


In addition, the world is shrinking and the health of 
people everywhere must be of concern to all of us. This is par- 
ticularly important because many diseases are not limited by 
national boundaries. Tuberculosis, HIV, and polio, for exam- 
ple, can spread from one country to the next. Dengue fever 
used to be concentrated in Southeast Asia but cases are now 
seen in many more countries as shown in Figure 1-2."' The 
“avian flu” first appeared in East Asia but it, too, is spreading 
to other regions. Ten years ago, no one in the neighborhood 


of Laurie, mentioned in the vignette, ever thought of getting 
West Nile virus. 


Besides the central global health challenges noted 
above, there are also exceptional disparities in the health of 
some groups compared to the health of others. Life expec- 
tancy in Japan, for example, is about 82 years but it is only 
52 years in Haiti.'* In addition, there are a number of life 
saving technologies that have been used in high-income 
countries for many years that are not yet in use in low- 
income countries, such as the hepatitis B vaccine. In fact, 
the previous points raise important ethical and humanitar- 
ian questions about the extent to which people everywhere 
should be concerned about disparities in access to health 
services and in health status. 

The important link between health and development is 
another reason to pay particular attention to global health. 
Poor health of mothers is linked to poor health of babies and 
the failure of children to reach their full mental and physical 
potential. In addition, ill health of children can delay their 
entry into school and can affect their attendance at school, 
their performance in school, and, therefore, their future 
economic prospects. Countries with major health problems, 
such as high rates of malaria or HIV, have difficulty attracting 


the investments needed to develop their economy. Moreover, 
having large numbers of badly nourished, unhealthy, and ill- 
educated people in any country is destabilizing and a health, 
economic, and security threat to all countries. 

The nature of many global health concerns and the 
need for different actors to work together to address them 
are more reasons why we should be concerned with global 
health. Although locally relevant solutions are needed to 
address most health problems, some health issues can only be 
solved using a global approach. In addition, some problems, 
such as ensuring access to drugs to treat HIV, require more 
financial resources than any individual country can provide. 
Still other global health issues require technical cooperation 
across countries because few countries themselves have the 
technical capacity to deal with them. Global cooperation 
might be needed, for example, to establish standards for drug 
safety, to set protocols for the treatment of certain health 
problems, such as malaria, or to develop an AIDS vaccine 
that could serve the needs of low-income countries. 

The concepts and concerns of global health are also 
becoming increasingly prominent worldwide. The spread of 


{__] Areas infested with Aedes aegypti 
QM) Areas with Aedes aegypti and dengue epidemic activity 


Source: Adapted and reprinted from Centers for Disease Control and Prevention. Dengue Fever. Available at: http://www.cdc.gov/ncidod/dybid/dengue/ 


map-distribution-2000.htm. Accessed June 11, 2005. 
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HIV, the SARS scare, and the fear of the avian flu have all 
brought attention to global health. As you will read about 
later in the book, the advocacy efforts of Doctors Without 
Borders and the rock star Bono, the establishment of the 
Millennium Development Goals, and the philanthropy of 
the Bill & Melinda Gates Foundation have also dramatically 
raised attention to global health. The topic has become so 
important that there is a push in many universities through- 
out the world to ensure that all students have a basic under- 
standing of key global health issues. 


HEALTH, PUBLIC HEALTH, AND GLOBAL HEALTH 
Health 


Before starting our review of global health in greater detail, it 
will be helpful to establish a set of definitions for health, pub- 
lic health, and global health that can be used throughout this 
book. Most of us think of “health” from our individual per- 
spective as “not being sick.” The World Health Organization, 
however, set out a broader definition of health in 1948 that 
is still widely used: 


“Health is a state of complete physical, men- 
tal and social well-being and not merely the 
absence of disease or infirmity.” 


This is the definition of “health” used in this book. 


Public Health 


While the WHO concept of “health” refers first to indi- 
viduals, this book is mostly about “public health” and the 
health of populations. C.E.A Winslow, considered to be 
the founder of modern public health in the United States, 
formulated a definition of public health in 1923 that is still 
commonly used today. In his definition, public health is: 


The promotion of hand washing 

The promotion of bicycle and motorcycle helmets 
The promotion of knowledge about HIV/AIDS 
Large scale screening for diabetes and hypertension 


Large scale screening for the eyesight of school children 
Mass dosing of children against worms 


The operation of a supplementary feeding program for 
poorly nourished young children 


... the science and the art of preventing disease, 
prolonging life, and promoting physical health 
and mental health and efficiency through orga- 
nized community efforts toward a sanitary envi- 
ronment; the control of community infections; 
the education of the individual in principles of 
personal hygiene; the organization of medical 
and nursing service for the early diagnosis and 
treatment of disease; and the development of 
the social machinery to ensure to every indi- 
vidual in the community a standard of living 
adequate for the maintenance of health." 


According to Winslow’s definition, some examples of public 
health activities would include the development of a campaign to 
promote child immunization in a particular country, an effort to 
get people in a city to use seat belts when they drive, and actions 
to get people in a specific setting to eat healthier foods and to stop 
smoking. In addition, most levels of government also carry out 
certain public health functions. These include the management 
of a public health clinic, the operation of a public health labora- 
tory, and the maintenance of a disease surveillance system. Other 
examples are shown in Table 1-1. 

There are a number of guiding principles to the practice 
of public health that have been articulated, for example, by 
the American Public Health Association in its “Public Health 
Code of Ethics.”!° These principles focus on prevention of 
disease, respect for the rights of individuals, and a commit- 
ment to developing public health efforts in conjunction with 
communities. They also highlight the need to pay particular 
attention to disenfranchised people and communities and to 
working in public health on the basis of data and evidence. 
In addition, they note the importance of taking account of 
a wide range of disciplines and appreciation for the values, 
beliefs, and cultures of diverse groups. Finally, they put con- 
siderable emphasis on engaging in public health practice in 
a way that “enhances the physical and social environment” 
and that builds on collaborations across public health actors. 
These themes are at the foundation of this book and will 
recur throughout it. 

Many people confuse “public health” and “medicine,” 
although they have quite different approaches. Table 1-2 
outlines these differences. To a large extent, the biggest dif- 
ference between the medical approach and the public health 
approach is the focus in public health on the health of popula- 
tions rather than on the health of individuals. Exaggerating 
somewhat for effect, we could say, for example, that a phy- 
sician cares for an individual patient whom he immunizes 


Differentiating factors Public Health 


Focus Population 
Ethical Basis Public service 


Emphasis 
communities 


Interventions 


Disease prevention and health promotion for 


Broad spectrum that may target the environment, 


Critical Global Health Concepts. 


Medicine 
Individual 
Personal service 


Disease diagnosis, treatment, and care 
for individuals 


Emphasis on medical care 


human behavior, lifestyle, and medical care 


Source: Modified from Harvard School of Public Health. About HSPH: Distinctions Between Public Health and Medicine. Available at: www.hsph. 
harvard.edu/about.html#publichealth. Accessed May 27, 2006. 


against a particular disease, while a public health specialist is 
likely to focus on how one ensures that the whole community 
gets vaccinated. A physician will counsel an individual patient 
on the need to exercise and avoid obesity; a public health spe- 
cialist will work with a program meant to help a community 
stay sufficiently active to avoid obesity. In addition, there are 
branches of public health, such as epidemiology, that focus 
specifically on studying patterns and causes of disease in 
specific populations and the application of this information 
to controlling health problems.” Finally, we should note the 
exceptional attention which public health approaches pay to 
prevention of health problems. 


Global Health 


What exactly is global health? The United States Institute of 
Medicine defined global health as “health problems, issues, 
and concerns that transcend national boundaries and may 
best be addressed by cooperative actions . . .”"* 

Another group defined what we would now call global 
health as “the application of the principles of public health 
to health problems and challenges that transcend national 
boundaries and to the complex array of global and local 
forces that affect them.””” 

An important point concerning the study of global 
health is that it implies that one considers health problems 
from a global perspective, rather than from the point of view 
of any individual country. In addition, the phrase “global 
health” implies that countries work together not only to 
understand critical health issues but also to solve them. To a 
large extent, the expression “global health” has replaced the 


term “international health.”” 


Some examples of important global health concerns 
would include: the factors that contribute to women dying 
of pregnancy-related causes in so many countries; the 
exceptional amount of malnutrition among young children, 
especially in South Asia and Africa; the burden of different 
infectious and non-communicable diseases worldwide and 
what can be done to control those diseases. The impact of 
the environment on health globally and the effects of natural 
disasters and conflicts are also important to global health. 
Other significant global health issues include how countries 
can organize and manage their health systems to enable the 
healthiest population they can attain with the resources avail- 


TABLE 1-3 Selected Examples of Global Health Issues 


The number of low birthweight babies being born 

e The high rates of death of babies in the first month of 
life 

e Measles in young children 

e Diarrhea and pneumonia in young children 

e The health of HIV/AIDS orphans 

e Sexually-transmitted infections in young women 

e Violence against women 

edb 

e Malaria 

e HIV/AIDS 

e Parasitic infections, such as hookworm 

The rapid increase in diabetes and heart disease 


Source: The Author. 
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able to them; the search for new technologies to improve 
important global health problems; and, how different actors 
can work together to solve health problems that are too 
significant for any country or actor to solve on their own. 
Another global health matter of importance would be the 
relationship between globalization and the health of different 
communities. Some additional global health issues of impor- 
tance are shown in Table 1-3. 


CRITICAL GLOBAL HEALTH CONCEPTS 


In order to understand and to help address key global health 
issues like those noted previously, there are a number of 
concepts concerning global health with which one must be 
familiar. Some of the most important include: 


e The determinants of health 

The measurement of health status 

The importance of culture to health 

The global burden of disease 

The key risk factors for different health conditions 
e The demographic and epidemiologic transitions 

e The organization and functions of health systems 


It is also essential to understand the links between health and 
education and health, equity, poverty, and development. 

Building on the previous concepts, those interested in 
global health also need to have an understanding of how key 
health issues affect different parts of the world and the world 
as a whole. These include: 


e Environmental health 

e Nutrition 

e Reproductive health 

e Child health 

e Infectious diseases 

e Non-communicable diseases 
e Injuries 


Finally, it is important to understand global health issues 
that are generally addressed through cooperation. Some of these 
concern conflicts, natural disasters, and humanitarian emergen- 
cies. Others relate to the mechanisms by which different actors 
in global health activities work together to solve global health 
problems. Harnessing the power of science and technology to 
serve global health needs also requires cooperation. 


THE OBJECTIVES OF THE BOOK 


This book aims to introduce readers, in a clear and simple 


manner, to the most important issues and concepts rel 
global health, as outlined previously. It provides 
tion to global health for people who h 


ated to 
an introduc- 
ave little or no previous 


exposure to this field. At the same time, it is intended to set 
a foundation for those who may pursue additional course 
work and professional activities in public health, global 
health, medicine, or development. 


THE ORGANIZATION OF THE BOOK 


This book is organized in several parts that closely follow the 
topics mentioned previously. Part I introduces the reader 
to the basic principles of global health, key measures of 
health, and the concepts of the health and the development 
link. Chapter 1 introduces readers to some key principles, 
themes, and goals of global health. Chapter 2 examines the 
determinants of health, how health is measured, and how 
health conditions change over time and as countries develop 
economically. Chapter 3 looks at the links between health 
and development, touching upon the connections between 
health and education, equity, and poverty. 

Part II reviews cross-cutting themes in global health. 
Chapter 4 examines human rights and ethical issues in global 
health. Chapter 5 covers health systems. This chapter reviews 
the purpose and goals of health systems and how different 
countries have organized their health systems. The chapter 
also reviews the key challenges that health systems face, the 
costs and consequences of those challenges, and how some 
countries have addressed health system challenges. Culture 
plays an extremely important part in health, and Chapter 6 
examines the links between culture and health. This chapter 
reviews the importance of culture to health, how health is 
perceived in different groups, the manner in which different 
culture groups seek health care and engage in health prac- 
tices, and how one can promote change in health behavior. 

Part III reviews the most important causes of illness, 
disability, and death, particularly in low- and middle-income 
countries. The chapters in this part of the book will examine 
environmental issues, nutrition, reproductive health, and 
child health. The book then looks at infectious diseases, non- 
communicable diseases, and unintentional injuries. 

Part IV examines how cooperative action can address 
global health issues. Chapter 14 reviews the impact on health 
of conflicts, natural disasters, and other health emergencies. 
Chapter 15 examines how different actors in the global health 
field work both individually and cooperatively to address key 
global health problems. Finally, Chapter 16 reviews how sci- 
ence and technology have helped to improve public health 
and how further advances in science and technology could 
help to address some of the most important global health 
challenges that remain. 

Each chapter follows a similar outline. The chapters 
begin with vignettes that relate to the topic to be covered 


and which are intended to make the topic “real” for the 
reader. Some of these vignettes are not true in the literal 
sense. However, each of them is based on real events that 
occur regularly in the countries discussed in this book. Most 
chapters then explain key concepts, terms, and definitions. 
The chapters that deal with cross-cutting issues in the second 
and fourth parts of the book then examine the importance 
of the topic to enhancing global health, some key challenges 
in further improving global health, and what can be done to 
address those challenges. 

The chapters that focus on health conditions look at the 
importance of the topic to the burden of disease, key issues 
related to this cause of illness, disability, and death, and the 
costs and consequences of these issues for individuals, com- 
munities, and the world. These chapters then examine what 
has been learned about how to deal with these health burdens 
in the most cost-effective ways, the future challenges in each 
of these areas, and some specific cases of successful efforts at 
addressing such challenges. 

Most chapters contain several case studies. Some of these 
deal with well-known cases that have already proven to be 
models for global health efforts. Others, however, are based on 
experiences that show good promise, both for success and for 
providing lessons, but which have not yet proven themselves. 

Each chapter concludes with a summary of the main 
messages in the chapter and a set of study questions that can 
assist the reader in reviewing the materials included in the 
chapter. Each chapter also contains endnotes with citations 
for the data that is used in the book. The book does not con- 
tain any additional lists of reference materials. Those wishing 
to explore topics in greater depth will find ample suggestions 
for additional reading in the endnotes. 

The reader should note that the chapters are not in order 
of importance. Nutrition, for example, is fundamental to all 
health concerns. However, it only makes sense to cover nutri- 
tion in this book after establishing the context for studying 
global health and after covering some cross-cutting global 
health issues. In addition, you will note that there is no chap- 
ter called “globalization and health.” Rather, you will find 
that the relationships between globalization and health are 

integrated into all of the chapters. 


THE PERSPECTIVE OF THE BOOK 


The book will take a global perspective to all that it covers. 
Although the book includes many country case studies, top- 
ics will be examined from the perspective of the world as a 
whole. The book also pays particular attention to the links 
between poverty and health and the relationship between 
health and equity. Special attention will also be given to 


gender and to ethnicity and their relation to health. Another 
theme that runs through the book is the connection between 
health and development. 

The book follows the point of view that health is a 
human right. The book is written with the presumption 
that governments have an obligation to try to ensure that 
all of their people have access to an affordable package of 
healthcare services and that all people are protected from 
the costs of ill health. The book is also based on the premise, 
however, that the development of a health system by any 
country, as discussed further in Chapter 5, is inextricably 
linked to the value system and the political structure of that 
country.” 

The book covers key global health topics, including 
those that affect developed and developing countries; how- 
ever, the book pays particular attention to developing coun- 
tries and to poor people within them. The rationale for this 
is that improving health status indicators within and across 
countries can only be accomplished if the health of the poor 
and other disadvantaged groups is improved. In addition, the 
idea of social justice is at the core of public health. The basic 
tenet of social justice in relation to health “is that the knowl- 
edge obtained on how to ensure a healthy population must 
be extended equally to all groups in any society . . .”"4 


SOME KEY TERMS 


The book will often speak of “developed countries” and 
“developing countries.” These terms are not precise. 
“Developed countries” are those, such as the United States, 
France, Australia, and the United Kingdom, that have rela- 
tively high income per capita and that are often thought of 
as “industrialized.” “Developing countries” are those, such 
as Haiti, Liberia, Laos, and Papua New Guinea, that have 
relatively low per capita incomes and that are not heavily 
industrialized. 

Although the book will use the terms “developed” and 
“developing countries,” it will also use the terms “low- 
income,” “middle-income,” and “high-income” to refer to 
countries. These terms will follow the definitions used by 
the World Bank, which divides countries into four income 
groups, based on their gross national income per person:?! 


» « 


e $825 or less—low-income 

e $826 to $3255—lower middle-income 

e $3256 to $10,065—upper middle-income 
e $10,066 or above—high-income 


Much of the data discussed in this book will be broken 
down by the geographic regions used by the World Bank (see 
Table 1-4). 
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East Asia and the Pacific 

Europe and Central Asia 

Latin America and the Caribbean 
Middle East and North Africa 
South Asia 

e Sub-Saharan Africa 


Occasionally, however, data will be discussed according to 
the regions that are used by the World Health Organization. For 
comparative purposes, data is sometimes also shown for high- 
income countries that belong to the Organization for Economic 
Cooperation and Development (OECD). 


THE MILLENNIUM DEVELOPMENT GOALS 


This book will make continuous references to the Millennium 
Development Goals (MDGs). The MDGs were formulated in 
2000 at the United Nations Millennium Summit and were 
articulated in the Millennium Declaration.” There are 8 
MDGs and 15 core targets that relate to them. The countries 
that signed the declaration pledged to meet the MDGs by 
2015. Keeping the MDGs in mind as you read this book is 
important because the MDGs are an explicit statement of the 
goals that many countries have set for an important part of 
their development efforts and, therefore, are an important 
part of the context for understanding global health issues. 
The MDGs and their related targets are noted in Table 1-5. 
As you can see, all eight of the MDGs relate to health. 
The goals of reducing child mortality, improving maternal 
heath, and combating HIV/AIDS, malaria, and other diseases 
directly concern health. However, each of the other goals also 
relates to health. Hunger and poverty, referred to in goal 1, 
are intimately linked with health status, both as causes of ill 


TABLE 1-4 Examples of Low-, Middle- and High-income Countries, Following World Bank Classification | 


health and as consequences of ill health. The goal of univer- 
sal primary education can only be met if children are well 
enough nourished and healthy enough to enroll in school, 
attend school, and have a good capacity to learn while they 
are there. As you will read throughout the book, the gender 
disparities referred to in goal 3 are central to the health issues 
that affect women globally, many of which relate to their lack 
of empowerment. Goal 7 is meant to address the need for safe 
water and sanitation, the lack of which is a major cause of ill 
health and death. The last chapter of the book discusses how 
different actors in global health can work together to help 
countries improve health status, as indicated in goal 8 on 
partnerships for development. 


ADDITIONAL COMMENTS ON THE CASE STUDIES 


Many of the case studies in this book were provided by the 
Center for Global Development and are elaborated upon 
further in a companion piece to this book entitled Case 
Studies in Global Health: Millions Saved.’ That book provides 
detailed case studies of 20 successful interventions in global 
health. The cases were carefully selected on the basis of five 
selection criteria: scale, importance, impact, duration, and 
cost-effectiveness. When considered together, the cases sug- 
gest a number of important lessons that will be reflected 
throughout this book: 


e Success in addressing important health problems is 
possible, even in the poorest countries 

¢ Governments in poor countries can manage major pub- 
lic health successes and often can fund them as well 

e Technology does enable progress in health; how- 
ever, many successes stem from basic changes in 


Low-income Lower middle-income Upper middle-income High-income 
Bangladesh 


Angola Barbados Aruba 
co Bolivia Botswana Belgium 
hae Brazil Costa Rica Canada 
cms Egypt Czech Republic Denmark 
eine Iraq Hungary Portugal 
Nigeria Morocco Panama . Italy 
ncncgal Philippines South Africa Netherlands 
Vietnam Swaziland Turkey Singapore 
Zimbabwe Tunisia Venezuela Switzerland 


Source: Data from the World Bank. D 


ree: ata and Statistics: Co 
DA PASTATISTICS/0,,contentMDK:2042] on: 


402~pagePK:64133] 20~piP 


nse 


y Groups. Available at: http://web.worldbank.org/WBSITE/EXTERNAL/ 
K:64133175~theSitePK:239419,00.html#lincome. Accessed May 22, 2006. 
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Smallpox Eradication—The Most Famous Success St 


Goal 
Goal 1: Eradicate Extreme Hunger and Poverty 


Goal 2: Achieve Universal Primary Education 


Goal 3: Promote Gender Equality and Empower Women 


Goal 4: Reduce Child Mortality 
Goal 5: Improve Maternal Health 


Goal 6: Combat HIV/AIDS, Malaria, and other diseases 


Goal 7: Ensure Environmental Sustainability 


Goal 8: Develop a Global Partnership for Development 


Targets 

Target 1. Halve, between 1990 and 2015, the proportion of people 
whose income is less than $1 a day 

Target 2. Halve, between 1990 and 2015, the proportion of people who 
suffer from hunger 

Target 3. Ensure that, by 2015, children everywhere, boys and girls alike, 
will be able to complete a full course of primary schooling 

Target 4. Eliminate gender disparity in primary and secondary 
education, preferably by 2005, and in all levels of education no later 
than 2015 

Target 5. Reduce by two thirds, between 1990 and 2015, the under-five 
mortality rate 

Target 6. Reduce by three quarters, between 1990 and 2015, the 
maternal mortality ratio 

Target 7. Have halted by 2015 and begun to reverse the spread of HIV/ 
AIDS 

Target 8. Have halted by 2015 and begun to reverse the incidence of 
malaria and other major diseases 

Target 9. Integrate the principles of sustainable development into 
country policies and programs and reverse the loss of environmental 
resources 

Target 10. Halve, by 2015, the proportion of people without sustainable 
access to safe drinking water and basic sanitation 

Target 11. Have achieved by 2020 a significant improvement in the lives 
of at least 100 million slum dwellers 

Target 12. Develop further an open, rule-based, predictable, 
nondiscriminatory trading and financial system 

Target 13. Address the special needs of the Least Developed Countries 
Target 14. Address the special needs of landlocked developing countries 
and small island developing states 

Target 15. Deal comprehensively with the debt problems of developing 
countries through national and international measures in order to make 
debt sustainable in the long term 


Source: Data from Millennium Project: Goals and Targets. Available at http://www.unmillenniumproject.org/goals/goals02.htm. Accessed June 6, 


2006. 


people’s behavior, such as filtering water, giving 
infants oral rehydration for diarrhea, and cessation 


of smoking 


¢ Cooperation among global health actors can make a 
major difference to the achievement of health aims 


SMALLPOX ERADICATION—THE MOST FAMOUS 
SUCCESS STORY 


It is fitting to end this introductory chapter with a summary 
of the most famous public health success story of all, the case 


¢ It is possible to find evidence of what works and does __ of smallpox eradication. This effort was not only a great tri- 


not work in global health efforts 
e Success comes in all shapes—different types of pro- 
grams in different types of settings have been and can 


umph of public health, but was also a great accomplishment for 
mankind. In addition, the history of smallpox eradication is well 
known to everyone who works in public health, and it provides 


be successful many lessons that can be applied to other public health efforts. 
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The history of smallpox eradication and the lessons learned 
from dealing with it also remain very important because of the 
new threat of smallpox being used as a biological weapon. 


Background 


In 1966, smallpox ravaged over 50 countries, affecting 10 
million to 15 million people, of whom almost 2 million died 
each year.” At the time, smallpox killed as many as 30% of 
those infected. Those who survived might suffer deep pitted 
scars and blindness as a result of their illness.” 


The Intervention 


Although a vaccine against smallpox was created by Edward 
Jenner in 1798, eradication of smallpox became a practical 
goal only in the 1950s when the vaccine could be mass pro- 
duced and stored without refrigeration. A later breakthrough 
came in the form of the bifurcated needle, a marvel of simple 
technology that dramatically reduced costs by allowing end- 
less reuse after sterilization, and by requiring a far smaller 
amount of vaccine per patient. The needle also made vac- 
cination easy, thereby reducing the time and effort required 
to train villagers in its use. 

In 1959, the Word Health Organization (WHO) adopted 
a proposal to eradicate smallpox through compulsory vac- 
cination, but the program languished until 1965, when the 
United States stepped in with technical and financial sup- 
port. A Smallpox Eradication Unit was established at the 
WHO, headed by Dr. D.A. Henderson of the Centers for 
Disease Control and Prevention (CDC) in the United States. 
As part of the smallpox eradication program, all WHO 
member countries were required to manage program funds 
effectively, report smallpox cases, encourage research on 
smallpox, and maintain flexibility in the implementation of 
the smallpox program to suit local conditions. 

The Smallpox Eradication Unit proved to be a small but 
committed team, supplying vaccines and specimen kits to 
those countries that still had smallpox. Although wars and 
civil unrest caused disruptions in the program’s progress, 
momentum was always regained with new methods and 
extra resources that focused on containing outbreaks by 
speeding with motorized teams to seek out new cases, isolate 
new Cases, and vaccinate everyone in the vicinity of the new 
cases. 


This military-style approach proved effective even in the 
most difficult circumstances, It also took pr 


actical account 
of the facts that: (1) 


> it would have been extraordinarily dif- 
ficult to immunize the whole world against smallpox, and (2) 
the transmission of the smallpox virus could be stopped by 
focusing vaccination efforts around new cases, 


The Impact 


In 1977, the last endemic case of smallpox in the world was 
recorded in Somalia. In 1980, after two years of surveillance 
and searching, the WHO declared smallpox the first disease 
in history to have been eradicated. Smallpox had previously 
been eradicated in Latin America in 1971 and in Asia in 
1975" 


Costs and Benefits 


The annual cost of the eradication campaign between 1967 
and 1979 was $23 million. For the whole campaign, inter- 
national donors provided $98 million, while $200 million 
came from the endemic countries.*° The United States saves 
the total of all its contributions every 26 days because it no 
longer needs to spend money on vaccination or treatment, 
making smallpox eradication one of the best values in health 
interventions ever achieved.*” Estimates for economic loss 
due to smallpox in a developing country are available only 
for India. Based on these, it has been estimated that devel- 
oping countries as a whole suffered economic losses related 
to smallpox of about $1 billion each year at the start of the 
intensified campaign.”° 


Lessons Learned 


The success of the program can be attributed to the political 
commitment and leadership exemplified in the partnership 
between WHO and the US Centers for Disease Control 
and Prevention. Success in individual countries hinged on 
having someone who was responsible, preferably solely, for 
the eradication effort. In addition, small WHO teams made 
frequent field trips to review progress, and a small number 
of committed people working in the program were able 
to motivate large numbers of staff. Moreover, in the days 
before the Internet and email, the program managers held 
a monthly meeting in which they exchanged information 
about the progress of the campaign and the lessons learned 
from working on it in different countries. 

No two national campaigns were alike, which makes 
flexibility essential in program design. The plan for eradicat- 
ing smallpox used existing healthcare systems, and it also 
forced many countries to improve their health services. This 
benefited immunization programs more generally and offset 
the cost of the initial smallpox campaign. 

Monitoring standards were established across the pro- 
gram to constantly evaluate the progress of the program 
against agreed benchmarks. The participation of communi- 
ties provided strategic lessons for later community-based 
projects. The value of publicity about the program was 


highlighted when news about the program’s progress trig- 
gered large donations in 1974 to complete eradication in five 
remaining countries. An important discovery made during 
the campaign was that immunization programs could vac- 
cinate people with more than one vaccination at a time. This 
helped to pave the way for later programs of routine immu- 
nization, about which you will read later. 

The eradication of smallpox continues to inspire efforts 
against other diseases, but it must be remembered that the 
particular features of smallpox made it a prime candidate 
for eradication. The disease was passed directly between 
people, without an intervening vector, so there were no 
reservoirs; the distinctive rash of smallpox made diagnosis 
easy; survivors gained lifetime immunity; and, the severity of 
symptoms, once the disease became infectious, made patients 
take to their beds and infect few others. Good vaccina- 
tion coverage could therefore disrupt transmission entirely. 
Unfortunately, almost 30 years after eradication, funds are 
still allocated to precautionary measures against the disease 
because of the continuing threat of smallpox being used as 
an agent of bio-terrorism. 


CENTRAL MESSAGES OF THE BOOK 


Because this is the introductory chapter of the book, it will 
not end with a summary, as the other chapters do. Rather, 
it will be most valuable to end this chapter by highlighting 
some of the central messages of the book as a whole. They 
are presented below in outline form, without citations or 
recitation of the evidence behind them. That evidence will be 
provided and cited in the chapters that follow. It will be very 
important to keep these messages in mind as you go through 
the book. 


e There are strong links between health, human devel- 
opment, labor productivity, and economic develop- 
ment. 

e Health status is determined by a variety of factors, 
including income, education, knowledge of healthy 
behaviors, social status, sex, genetic makeup, and 
access to health services. 

e There has been enormous progress in improving 
health status over the last 50 years in many countries. 
This is reflected in the substantial increases these 
countries have witnessed in that period, for example, 
in life expectancy. 

° Some of this progress has come about as a result of 
overall economic development and improvements in 
income. However, much of it is due to improvements 
in public hygiene, better water supply and sanitation, 


Central Messages of the Book. 


and better education. Increased nutritional status 
has also had a large impact on improvements in 
health status. Technical progress in some areas, such 
as the development of vaccines against childhood 
diseases and the development of antibiotics, has also 
improved human health. 

The progress in health status, however, has been very 
uneven. Hundreds of millions of people, especially 
poorer people in low and middle-income countries, 
continue to get sick, be disabled by, or die from 
preventable causes of disease. In many countries, 
nutritional status and health status of lower-income 
people have improved only slowly. In addition, HIV/ 
AIDS is causing a decline in health and nutritional 
status and life expectancy in a number of countries in 
Sub-Saharan Africa. 

There are enormous disparities in health status and 
access to health services both within and across coun- 
tries. Wealthier people in most countries have better 
health status and better access to health services than 
poorer people. In general, urban dwellers and ethnic 
majorities enjoy better health status than rural people 
and disadvantaged ethnic minorities. In addition, 
women face a number of unique challenges to their 
health. 

Countries do not need to be high-income to enjoy 
good health status. By contrast, there are a number 
of examples, such as China, Costa Rica, Cuba, Kerala 
state in India, and Sri Lanka, that make clear that low- 
income countries or low-income areas within coun- 
tries can help their people to achieve good health, 
even in the absence of extensive financial resources to 
invest in health. However, this requires strong politi- 
cal will and a focus on public hygiene, education, and 
investing in low-cost but high yielding investments in 
nutrition and health. 

Some global health issues can only be solved through 
the cooperation of various actors in global health. 
This could include, for example, the development of 
an AIDS vaccine. 

However, an important part of health status is 
determined by an individual’s and families’ own 
knowledge of health and hygiene. People and com- 
munities have tremendous abilities to enhance their 
own health status. 

The world continues to shrink at a very rapid pace. 
For health, security, and humanitarian reasons, each 
of us should be concerned about the health of every- 


one else. 
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What has been some of the most important prog- 
ress in health worldwide over the last fifty years? 


What are some of the global health challenges that 
remain to be addressed? 


How might one define: health, public health, and 
global health? 


What are some examples of es health activi- 
ties? 


What are some examples of global health issues? 


What are the key differences between the approach 
of medicine and the approach of public health? 


10. 


What are some of then most important challenges to 
health globally? 


Why should everyone be “01 cerned about ches 


global health issues? — 


What are the Weiltena td Development Goals and 


how do they relate to health? — 


What were some of the ee We the eradication of 


smallpox? What lessons does the smallpox eradica- 
tion program suggest for other global health pro- 
grams? 
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LEARNING OBJECTIVES 


By the end of this chapter the reader will be able to: 


e Describe the determinants of health 
e Define the most important health indicators 


e Discuss the differences between incidence and prevalence; mor- 
bidity, disability, and mortality; and non-communicable and 
communicable diseases 

e Discuss the concepts of Health Adjusted Life Expectancy 
(HALE), Disability Adjusted Life Years (DALYs), and the burden 
of disease 

e Describe the leading causes of death in low-, middle-, and 
high-income countries 


¢ Describe the demographic and epidemiological transitions 


VIGNETTES 


Shawki is a 60-year-old Jordanian man who lives in Jordan’s 
capital of Amman. Unfortunately, Shawki’s health has deteri- 
orated in the last year. His blood pressure and cholesterol are 
too high. He has developed diabetes. He is sometimes short 
of breath. What are the causes of his ill and declining health? 
Do these problems stem from any genetic issues? Could they 
come from a lack of understanding about a healthy lifestyle 
and diet? Could it be that Shawki lacks the income he needs 
to eat properly and to ensure that he gets health checkups 
when he needs them? 

Life expectancy in Botswana prior to the spread of HIV/ 
AIDS was about 65 years.’ Today, it is about 40 years.' Life 
expectancy in Russia in 1985 was about 64 years for males 
and 74 years for females. In 2001, however, it had fallen to 
about 59 years for males and 72 years for females.? What does 


life expectancy measure? What are the factors contributing to 
its decline in both of these countries? What has happened to 
trends in life expectancy in other countries? Which countries 
have the longest and shortest life expectancies and why? 

In Cambodia today, families have, on average, four 
children and those children, on average, will live about 57 
years.’ Many children will die in their first month of life, and 
the leading causes of infant and child death will be diarrhea 
and pneumonia. Thirty years ago, the demographic and epi- 
demiological profile of Thailand looked a lot like Cambodia 
looks today. Today, however, Thai families have on average 
about two children and those children on average will live 
71 years.* Children in Thailand rarely die, and when they 
do, 50 percent of them die from injury.* What causes these 
shifts in fertility and mortality? Do they occur consistently as 
countries develop economically? How long will it take before 
Cambodia has the same fertility and disease burden that 
Thailand has today? 

In Peru, the people who are poor tend to live in the 
mountains, be indigenous people, be less educated, and have 
worse health status than other people. In Eastern Europe, 
the same issues occur among their ethnic groups that are of 
lower socioeconomic status, such as the Roma people. In the 
United States, there are also enormous health disparities, as 
seen in the relative health status of African Americans and 
Native Americans. If one wants to understand and address 
differences in health status among different groups, then how 
do we have to measure health status? Do we measure it by 
age? By gender? By socioeconomic status? By level of educa- 
tion? By ethnicity? By location? 


THE IMPORTANCE OF MEASURING 
HEALTH STATUS 


If we want to understand the most important global health 
issues and what can be done to address them, then we must 
understand what factors have the most influence on health 
status, how health status is measured, and what key trends in 
health status have occurred historically. We must, in fact, be 
able to answer the questions that are posed in the narratives 
above. 

This chapter, therefore, covers four distinct, but closely 
related topics. The first section concerns what are called 
“the determinants of health.” That section examines the 
most important factors that relate to people’s health status. 
The second section reviews some of the most important 
indicators of health status and how they are used. The third 
section discusses the burden of disease worldwide and how 
it varies across countries. The last section looks at how fer- 
tility and mortality change as countries become more devel- 
oped and what this means for the types of health problems 
countries face. 


THE DETERMINANTS OF HEALTH 


Why are some people healthy and some people not healthy? 
When asked this question, many of us will respond that good 
health depends on access to health services. Yet, as you will 
learn, whether or not people are healthy depends on a large 
number of factors, many of which are interconnected, and most 
of which go considerably beyond access to health services. 

There has been considerable writing about the “determinants 
of health” and one way of depicting these determinants is shown 
in Figure 2-1. The next section largely follows the approach to 
the determinants of health that is discussed in “What Determines 
Health” by the Public Health Agency of Canada.° 

The first group of factors that helps to determine health 
relates to the personal and inborn features of individuals. 
These include genetic makeup, sex, and age. Our genetic 
makeup has much to do with what diseases we get and how 
healthy we live. One can inherit, for example, a genetic 
marker for a particular disease, such as Huntington’s dis- 
ease, which is a neurological disorder. One can also inherit 
the genetic component of a disease that has multiple causes, 
such as breast cancer. Sex also has an important relationship 
with health. Men and women are physically different, for 
example, and may get different diseases. Women face the 
tisk of childbearing. They also get cervical and uterine can- 


cers that men do not get. Women also have higher rates of 


certain health conditions, such as thyroid and breast cancers 


For similar reasons, age is also an important determinant of 
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health. Young children in developing countries often die of 
diarrheal disease, while older people are much more likely 
to die of heart disease, to cite one of many examples of the 
relationship between health and age. 

Social and cultural issues also play important roles in 
determining health. Social status is an important health 
determinant. There is good evidence that people of higher 
social status have more control over their lives than people 
of lower status, and people of higher social status also tend 
to have higher incomes and education, both of which are 
strongly correlated with better health.° In addition, the gen- 
der roles that are ascribed to women in many societies also 
have an important impact on health. In such environments, 
women may be less well treated than men and this, in turn, 
may mean that women have less income, less education, and 
fewer opportunities to engage in safe employment. All of 
these militate against their good health. 

The extent to which people get social support from fam- 
ily, friends, and community has also been shown to have an 
important link with health.° The stronger the social networks 
and the stronger the support that people get from those 
networks, the healthier people will be. Of course, culture is 
also an extremely important determinant of health.° Culture 
helps to determine how one feels about health and illness, 
how one uses health services, and the health practices in 
which one engages. 

The environment, both indoor and outdoor, is also a 
powerful determinant of health. Related to this is the safety of 
the environment in which people work. Although many peo- 
ple know about the importance of outdoor air pollution to 
health, few people are aware of the importance of indoor air 
pollution to health. In many developing countries, women 
cook indoors with very poor ventilation, thereby creating an 
indoor environment that is full of smoke and that encour- 
ages respiratory illness and asthma. The lack of safe drink- 
ing water and sanitation is a major contributor to ill health 
in poor countries. In addition, many people in those same 
countries work in environments that are very unhealthy. 
Because they lack skills, social status, and opportunities, 
they may work without sufficient protection with hazardous 
chemicals, in polluted air, or in circumstances that expose 
them to occupational accidents. 

Education is a powerful determinant of health for sev- 
eral reasons. First, it brings with it knowledge of good health 
practices. Second, it provides opportunities for gaining 
skills, getting better employment, raising one’s income, and 
enhancing one’s social status, all of which are also related 
to health. Studies have shown, for example, that the single 
best predictor of the birth weight of a baby is the level of 


educational attainment of the mother.’ Most of us already 
know that throughout the world, there is an extremely strong 
and positive correlation between the level of education and 
all key health indicators. People who are better educated eat 
better, smoke less, are less obese, have fewer children, and 
take better care of their children’s health than do people with 
less education. It is not a surprise, therefore, that they and 
their children live longer and healthier lives than do less well 
educated people and their children. 

Of course, people’s own health practices and behaviors 
are also critical determinants of their health. Being able to 
identify when you or a family member is ill and needs health 
care can be critical to good health. As noted previously, how- 
ever, one’s health also depends on how one eats, or if one 
smokes, drinks too much alcohol, or drives safely. We also 
know that being active physically and getting exercise regu- 
larly is better for one’s health than is being sedentary. 

Another important determinant of future health is the 
way in which infants and young children are cared for and 
nourished and the manner in which their health is attended. 
Being born premature or of low birthweight can have impor- 

- tant negative consequences on health. There is a strong cor- 
relation between the nutritional status of infants and young 
children and the extent to which they meet their biological 
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potentials, enroll in school, or stay in school. In addition, 
poor nutritional status in infancy and young childhood may 
be linked with a number of chronic diseases, including dia- 
betes and heart disease. * 

Of course, one’s health does depend on access to appro- 
priate healthcare services. Even if one is born healthy, raised 
healthy, and engages in good health behaviors, there will still 
be times when one has to call on a health system for help. The 
more likely you are to access services of appropriate quality, 
the more likely you are to stay healthy. To address the risk 
of dying from a complication of pregnancy, for example, 
one must have access to health services that can carry out an 
emergency cesarean section if necessary. Even if the mother 
has had the suggested level of prenatal care and has prepared 
well in all other respects for the pregnancy, in the end, certain 
complications can only be addressed in a healthcare setting. 

Finally, one should note that the approach that govern- 
ments take to different policies and programs in the health 
sector and in other sectors has an important bearing on 
people’s health. People living in a country that promotes high 
educational attainment, for example, will be healthier than 
people in a country that does not promote widespread educa- 
tion of appropriate quality, because better educated people 
engage in healthier behaviors. A country that has universal 
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health insurance is likely to have healthier people than a coun- 
try that does not insure all of its people, because the uninsured 
may lack needed health services. The same would be true, for 
example, for a country that promoted safe water supply for all 
of its people, compared to one that does not. 


KEY HEALTH INDICATORS 


It is critical that we use data and evidence to understand 
and address key global health issues. Some types of health 
data concern the health status of people and communities, 
such as measures of life expectancy and infant and child 
mortality, as discussed further hereafter. Some concern 
health services, such as the number of nurses and doctors 
per capita in a certain country or the indicators of cover- 
age for certain health services, such as immunization. This 
book will discuss health service data only briefly, mostly 
in Chapter 5 on health systems. Other data concern the 
financing of health, such as the amount of public expendi- 
ture on health or the share of national income represented 
by health expenditure. This book also provides only a lim- 
ited discussion of health financing, which is also primarily 
in the chapter on health systems. 

There are a number of very important uses of data on 
health status, which we shall explore further and discuss 
throughout the book.’ We need data, for example, to know 
what are the health conditions from which people suffer. We 
also need to know the extent to which these conditions cause 
people to be sick, to be disabled, or to die. We need to gather 


TABLE 2-1 Key Health Stats Indicators 


Infant Mortality Rate—The number of deaths of infants 

under age 1 per 1000 life births in a given year 

Life Expectancy at Birth—The average number of years a 
newborn baby could expect to live if current mortality 
trends were to continue for the rest of the newborn’s life 

Maternal Mortality Ratio—The number of women who die 
as a result of pregnancy and childbirth complications per 
100,000 live births in a given year 

Neonatal Mortality Rate—The number of deaths to infants under 
28 days of age in a given year per 1000 live births in that year 

Under Five Mortality Rate (Child Mortality Rate) —The 
probability that a newborn baby will die before reaching age 
five, expressed as a number per 1000 live births. 


Source: Haupt A, Kane TT. Population Handbook. Washington, DC: 
Population Reference Bureau; 2004; World Bank. Beyond Economic 
Growth Student Book: Glossary. http://www.worldbank.org/depweb/ 
english/beyond/global/glossary.html. Accessed April 15, 2007. 
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data to carry out disease surveillance. This helps us to under- 
stand if particular health problems such as influenza, polio, 
or malaria are occurring, where they are infecting people, 
who is getting these diseases, and what might be done to 
address them. Other forms of data also help us to understand 
the burden of different health conditions, the relative impor- 
tance of them to different societies, and the importance that 
should be attached to dealing with them. 

If we are to use data in the previously mentioned ways, 
then it is important that we use a consistent set of indicators 
to measure health status. In this way, we can make com- 
parisons across people in the same country or across different 
countries. There are, in fact, a number of indicators that are 
used most commonly by those who work in global health and 
in development work, as well, as noted later. These are listed 
and defined in Table 2-1 and are discussed briefly below. 

Among the most commonly used indicators of health 
status is “life expectancy at birth.” Life expectancy at birth 
is “the average number of additional years a newborn baby 
can be expected to live if current mortality trends were to 
continue for the rest of that person’s life.”!° In other words, 
it measures how long a person born today can expect to live, 
if there were no change in their lifetime in the present rate of 
death for people of different ages. The higher the life expec- 
tancy at birth, the better the health status of a country. In the 
United States, life expectancy at birth is about 77 years; in a 
middle-income country, such as Jordan, life expectancy is 72 
years; in a very poor country, such as Mali, the life expec- 
tancy is 48 years. Figure 2-2 shows life expectancy at birth 
by region.’ 

Another important and widely used indicator is the 
“infant mortality rate.” The infant mortality rate is “the 
number of deaths of infants under age 1 per 1000 live births 
in a given year.”"° This rate is usually expressed in deaths per 
1000 live births. In other words, it measures how many chil- 
dren younger than 1 year of age will die for every 1000 who 
were born alive that year. Each country seeks as low a rate of 
infant mortality as possible, but we will see that the rate var- 
ies largely with the income status of a country. Some of the 
poorer countries, such as Guinea, have infant mortality rates 
as high as 101 infant deaths for every 1000 live births, whereas 
in Sweden only about 3 infants die for every 1000 live births.” 
(See Figure 2-3). 

Although the infant mortality rate is a powerful indi- 
cator of health status of a country, most children younger 
than 1 year of age who die actually die in the first month of 
life. Thus, the “neonatal mortality rate” is also an important 
health status indicator. This rate measures “the number of 
deaths to infants younger than 28 days of age in a given 
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year, per 1000 live births in that year.”'® Like the infant 
mortality rate, this rate will generally vary directly with the 
level of income of different countries. Poorer countries will 
have a much higher neonatal mortality rate then the richer 
countries. The neonatal mortality rate is about 40 per 1000 
live births in Sub-Saharan Africa but below 5 per 1000 live 
births in developed countries.'* The neonatal mortality rate 
by region is portrayed in Figure 2-4. 

The under-five child mortality rate is also called the 
“child mortality rate.” This is “the annual number of deaths 
of children under five years, expressed as a rate per thou- 
sand live births, averaged over the previous five years.”'° 
Like the infant mortality rate, this rate is also expressed 
per 1000 live births. Of course, this rate is very similar to 
the infant mortality rate, and here, too, the lower the rate 
the better. This rate also varies largely with the wealth of a 
country. In the developed countries the rate is about 20 per 
1000 live births. However, in the poorest countries, the rate 
can be as high as 170 per 1000 live births, as in the Africa 
Region of the World Health Organization (WHO).!° The 
under-five child mortality rate is depicted in Figure 2-5. As 
infant mortality declines, the under-five child mortality rate 
becomes a more important health indicator. The relative 
standing of different regions in under-five child mortality, 
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as shown in Figure 2-5, looks very similar to that for infant 
mortality. 

The maternal mortality ratio is a measure of the risk 
of death that is associated with childbirth. Because these 
deaths are more rare than infant and child deaths, the 
maternal mortality ratio is measured as ‘the number of 
women who die of pregnancy as a result per 100,000 live 
births in childbirth complications a given year.'° The rarity 
of maternal deaths and the fact that they largely occur in 
low-income settings also contributes to maternal mortal- 
ity being quite difficult to measure. Very few women die 
in childbirth in rich countries and the maternal mortality 
rate in Sweden, for example, is 5 per 100,000 live births. On 
the other hand, in very poor countries, in which women 
have low status and there are few facilities for dealing with 
obstetric emergencies, the rates can be over 500 per 100,000 
live births, as they are in Gabon, India, and Laos."* As you 
can see in Figure 2-6, the maternal mortality ratio is also 
very strongly correlated with a country’s income. 

There are a few other concepts and definitions that 
are important to understand as we think about measuring 
health status, and they are summarized in Table 2-3. The 
first is “morbidity.” Essentially, this means sickness or any 
departure from a psychological or physiological state of 
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well-being.!® Second is “mortality,” which refers to death. A 
“death rate” is the portion of the population that dies over 
a year.” The third is “disability.” Although some conditions 
cause people to get sick or die, they might also cause people 
to suffer the “temporary or long-term reduction in a person’s 
capacity to function.”” 

There will also be considerable discussion in this book 
and most readings on global health of the “prevalence” of 
health conditions. This refers to the number of people suf- 
fering from a certain health condition over a specific time 
period. It measures the chances of having a disease. For 
global health work, one usually refers to “point prevalence” 
of a condition, which is “the number of persons with a dis- 
ease or attribute at a specified period of time.”” The point 
prevalence of HIV/AIDS among adults in South Africa, for 
example, is estimated to be between 17% and 21%. This 
means that today between 17% and 21% of all adults between 
the ages of 15 and 49 in South Africa are HIV positive.” 

The “incidence rate” is also a very commonly used term. 
This refers to the rate at which new cases of a disease occur 
in a population. Incidence measures the chances of getting 
a disease. It is calculated as the number of new cases of a 
disease divided by the number of people at risk of getting 
the disease.” It is usually specified as the number of people 
getting the disease over a year, per 100,000 people at risk. 
In India, for example, the incidence rate for TB is 168 per 
100,000. This means that for every 100,000 people in India, 
168 in the last year got TB. 

Many people confuse incidence rate and prevalence rate. 
It may be convenient to think of prevalence as the pool of 
people with a disease at a particular time and incidence as the 
flow of new cases of people with that disease each year into 
that pool. You should note, of course, that the size of the pool 
will vary as new cases flow into the pool and old cases flow 
out, as they die or are cured. 

Finally, one needs to be familiar with how diseases get 
classified. When you read about health, there will be discus- 
sions of communicable diseases, non-communicable dis- 
eases, and injuries. Communicable diseases are also called 
infectious diseases. These are illnesses that are caused bya 
particular infectious agent and that spread directly or indi- 
rectly from people to people, animals to people, or people 
to animals.”* Examples of communicable diseases include 


influenza, measles, and HIV. Non-communicable diseases 


are illnesses that are not spread by any infectious agent, 


such as hypertension, coronary heart disease, and diabetes. 
Another category of health conditions js “injuries.” These 
usually include, among other things, road tr 


as affic injuries, 
falls, self-inflicted injuries, and violence.2” 
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MEASURING THE BURDEN OF DISEASE 


We have already seen in Chapter 1 that the definition of 
health is “a state of complete physical, mental and social 
well-being and not merely the absence of disease or infir- 
mity.” Those who work on global health have attempted for 
a number of years to construct a single indicator that could 
be used to compare how far different countries are from the 
state of good health, as defined previously. Ideally, such an 
index would take account of morbidity, mortality, and dis- 
ability; allow one to calculate the index by age, by gender, 
and by region; and, allow one to make comparisons of health 
status across regions within a country and across countries.” 
This kind of index would measure what is generally referred 
to as “the burden of disease.” 

One such indicator is “Health-Adjusted Life Expectancy,” 
or HALE. It is a “health expectancy measure.” The HALE 
“summarizes the expected number of years to be lived in 
what might be termed the equivalent of good health.””’ This 
can also be seen as “the equivalent number of years in full 
health that a newborn can expect to live, based on current 
rates of ill health and mortality.”*° To calculate the HALE, 
“the years of ill health are weighted according to severity and 
subtracted from the overall life expectancy.”® 

WHO calculated HALEs for most countries, using a 
standard methodology. Table 2-2 shows life expectancy 
at birth in 2000 for a number of low-, middle-, and high- 
income countries and how its compares with HALEs for 
those countries in the same year. As you can see from Table 
2-2, the greater the number of years that people in any popu- 
lation are likely to spend in ill health or with disability, the 
greater the difference will be between life expectancy at birth 
and health-adjusted life expectancy. 

The composite indicator of health status that is most 
commonly used in global health work is called the “Disability 
Adjusted Life Year,” or DALY. This indicator was first used 
in conjunction with the 1993 World Development Report 
of the World Bank, and is a “health gap measure.” It is now 


used in burden of disease studies. In the simplest terms, a 
DALYis: 


...a unit for measuring the amount of health 
lost because of a particular disease or injury. It 
is calculated as the present value of future years 
of disability free life that are lost as the result 
of the premature deaths or causes of disability 
occurring in a particular year.*! 


The DALY is a measure of premature deaths and losses 
due to illnesses and disabilities in a population. A DALY 
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Ha 


Life Expectancy/Health Adjusted Life Expectancy _ Life Expectancy/Health Adjusted Life Expectancy 


Country Males Females 
Afghanistan 42/35.3 42/35.8 
Argentina 71/62.5 | 78/68.1 
Bangladesh 62/55.3 63/53.3 
Bolivia 63/53.6 66/55.2 
Brazil 67/57.2 74/62.4 
Cambodia 51/45.6 58/49.5 
Cameroon 50/41.1 51/41.8 
Canada 78/70.1 83/74.0 
Chile 74/64.9 81/69.7 
China 70/63.1 74/65.2 
Costa Rica 79/09.2 80/69.3 
Cuba 75/67.1 80/69.5 
Denmark 75/68.6 80/71.1 
Ethiopia 49/40.7 51/41.7 
Ghana 56/49.2 58/50.3 
Haiti 53/43.5 56/44.1 
India 61/53.3 63/53.6 
Indonesia 65/57.4 68/58.9 
Jordan 69/59.7 73162.3 
Malaysia 69/61.6 74/64.8 
Nepal 61/52.5 61/51.1 
Niger 42/35.8 41/35.2 
Nigeria 45/41.3 46/41.8 
Pakistan 62/54.2 63/52.3 
Peru 69/59.6 73/62.4 
Philippines 65/57.1 72/61.5 
Singapore 77/68.8 82/71.3 
Sri Lanka 68/59.2 75/64.0 
Turkey 69/61.2 73/62.8 
United States of America Voll 2 80/71.3 
Vietnam 69/59.8 74/62.9 


Source: Data from WHO. Core Health Indicators. Available at: http://www3.who.int/whosis/core/core_select_process.cfm. Accessed September 24, 2006. 


measures how many healthy years of life are lost between __ than one you would get today.” *** This is why the DALY is 


the population being measured and the “healthiest” pos- _ referred to as a “present value.” 

sible population, which is used as a standard. It does this by For calculating DALYs, health conditions are generally 
adding together the losses of healthy years of life that occur _ broken down into three categories:» 

from illness, disability, and death. The value of disability is Group 1—communicable, maternal, and perinatal con- 
based on values that have been established for the severity ditions, (meaning in the first week after birth), and 
of different disabling conditions. The calculation of a DALY nutritional disorders 

“discounts” losses so that losses from ill health, disability, Group 2—non-communicable diseases 

and death in the future are worth less than losses that occur Group 3—injuries, including, among other things, road 


today, just as a dollar you get in the future will be worth less traffic accidents, falls, self-inflicted injuries, and violence 


To get a better sense of the meaning of DALYs, it will be 
valuable to construct a few simple examples of what goes into 
their calculation and how they would be used. Consider, for 
example, that a male can expect under the standard used to 
live to be 80 years old. Now let us suppose that this person 
dies of a heart attack at 40 years of age. That person would 
have lost 40 years of life. The value of this loss, discounted to 
the present, would be part of the calculation of DALYs. 

Let us also imagine that a woman, who is 40 years of 
age, has diabetes that has disabled her in a number of ways. 
In principle, she should live to the standard used of 82.5 
years of age. In practice, however, the person’s disability is 
so severe that her quality of life is equal to only about half 
of what it would be if she were in a “disease free” state. Even 
if she were to live to be 80 years of age, therefore, she would 
have lost about half of the quality of her last 42.5 years due 
to disability. The value of this loss, discounted to the present, 
would also be part of the calculation of DALYs. 

The DALYs for the society in which the two people are liv- 
ing would be a composite of the data calculated from the losses 
due to the premature death of the first person and the disability 
of the second. 

In reality, of course, many health conditions produce 
both disability and premature death. Let us suppose that a 
man gets TB at 45 years of age. In the absence of treatment, 
let us say that he dies at 47 years of age. He suffered two 
years of disability and lost 33 years of life due to his illness, 
compared to the standard used for longevity. A person who 
suffers a severe road traffic injury at age 50 may live, let us 
say, 10 years with severe disability due to his injuries and then 
at age 60 die due to those injuries. He would have lost quality 
of life years during the period of his disability and 20 years of 
life from premature death, compared to the standard against 
which DALYs are calculated. 

A society that has more premature death, illness, and dis- 
ability has more DALYs than a society that is healthier and has 
less illness, disability, and premature death. One of the goals 
of health policy is to avert these DALYS in the most cost-effi- 
cient manner possible. If, for example, a society is losing many 
hundreds of thousands of DALYs due to malaria that is not 
diagnosed and treated in a timely and proper manner, what 
steps can be taken to avert those DALYs at the lowest cost? 

An important point to remember when considering 
DALYs, compared to measuring deaths, is that DALYs take 
account of periods in which people are living in ill health or 
with disability. By doing this, DALYs and other composite 
indicators try to give a better estimate than measuring deaths 


alone of the true “health” of a population. This is e 


asy to 
understand. Most mental healt} 


1 problems, for example, are 
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not associated with deaths. However, they cause an enor- 
mous amount of disability. Several parasitic infections, such 
as schistosomiasis, also cause very few deaths, but enormous 
amounts of illness and disability. If we measured the health 
of a population with an important burden of schistosomiasis 
and mental illness only by measuring deaths, we would miss 
a major component of morbidity and disability and would 
seriously overestimate the health of that population. The 
next section on the global burden of disease will make the 
concept of DALYs clearer to you, especially as you see how 
DALYs compare to deaths for a number of health conditions. 
Other sections of the book will also make extensive use of the 
concept of DALYs. 

Indeed, calculating DALYs requires information on 
disease prevalence and incidence that is not always available. 
In addition, the health expectancy measures are more widely 
used in developed countries, given the health information 
available to them. A number of critiques of DALYs have 
been written.** Nonetheless, this book will repeatedly refer to 
DALYs because this measure is so extensively used in global 
health work. In addition, a considerable amount of impor- 
tant analysis has been carried out that is based on the use 
of DALYs for measuring overall health status and assessing 
the most cost-effective approaches to dealing with various 
health problems. These uses of the DALY will be discussed 
in Chapter 3. 


THE GLOBAL BURDEN OF DISEASE 
Overview 


As you start a review of global health, it is important to get 
a clear picture of the leading causes of illness, disability, and 
death in the world. As noted earlier, it is also very impor- 
tant to understand how they vary by age, sex, ethnicity, and 
socioeconomic status, both within and across countries. It 
is also essential to understand how these causes have varied 
over time and how they might change in the future. These 
topics are examined briefly below and in much greater detail 
throughout the book. 

Table 2-3 shows the 10 leading causes of death and the 
10 leading causes of DALYs lost for low- and middle-income 
countries and for high-income countries. Both deaths and 
DALYs are ranked in order of importance. 

The table indicates that the leading causes of death in 
low- and middle-income countries are non-communicable 
diseases, which account for about 54% of all deaths. This 
is followed by communicable diseases at about 36% of all 
deaths and then injuries at about 10% of all deaths.*” 

In order of rank, heart attacks and strokes are the two 
leading causes of death in low- and middle-income countries. 


TAB LE 2-3 The 10 Leading Causes of Death ; 


Low- and middle-income countries 
Percentage of 
total deaths 
11.8 
=e) 

7.0 
5.0 
Ont 
4.9 
oF 
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25 
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Percentage of 
total DALYs 
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Cause 
. Ischemic heart disease 
. Cerebrovascular disease 
. Lower respiratory infections 
. HIV/AIDS 
. Perinatal conditions 
. Chronic Obstructive pulmonary disease 
. Diarrheal Diseases 
. Tuberculosis 
. Malaria 
. Road traffic accidents 
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Cause 
. Perinatal conditions 
. Lower respiratory infections 
Ischemic heart disease 
. HIV/AIDS 
. Cerebrovascular disease 
. Diarrheal Diseases 
. Unipolar depressive disorders 
Malaria 
. Tuberculosis 
. Chronic Obstructive pulmonary disease 
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. Ischemic heart disease 

. Cerebrovascular disease 

. Trachea, bronchus, and lung cancers 

. Lower respiratory infections 

. Chronic Obstructive pulmonary disease 
. Colon and rectal cancers 

. Alzheimer’s and other dementias 

. Diabetes Mellitus 

. Breast cancer 

. Stomach cancer 


. Ischemic heart disease 

. Cerebrovascular disease 

. Unipolar depressive disorders 

. Alzheimer’s and other dementias 

. Trachea, bronchus, and lung cancers 

. Hearing loss, adult onset 

. Chronic Obstructive pulmonary disease 
. Diabetes Mellitus 

. Alcohol use disorders 

. Osteoarthritis 
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d DALYs, 2001 


High-income countries 
Percentage of 
total deaths 
173 
a9 
5.8 
4.4 
3.8 
33 
2.6 
2.6 
2.0 
LS 
Percentage of 
total DALYs 
8.3 
6.3 
5.6 
5.0 
3.6 
3.6 
3.5 
2.8 
2.8 
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Cause 


Cause 


Source: Adapted with permission from The World Bank, Lopez AD, Mathers CD, Murray CJL. The burden of disease and mortality by condition: 
data, methods, and results for 2001. In: Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. 


New York: Oxford University Press; 2006. 


However, all but one of the next leading causes of death in 
these countries is communicable. The third leading cause of 
death is lower respiratory conditions, related to pneumonia, 
often in children. The fourth leading cause is HIV/AIDS. The 
next are perinatal conditions, linked with the death of new- 
borns. TB, diarrheal disease, and malaria are also major kill- 
ers. Road traffic accidents are the 10th leading cause of death 
in low- and middle-income countries.” 

Non-communicable diseases are also the leading causes 
of deaths in high-income countries. However, in other 
respects, the picture of deaths that emerges in high-income 
countries is quite different from that in low- and middle- 
income countries. In high-income countries almost 87% 
of the deaths are from non-communicable causes, 7.5% are 
from injuries, and only 5.7% are from communicable causes. 
In high-income countries, the first three leading causes of 


death are heart disease, stroke, and lung cancers. The fourth, 
and the only communicable cause among the leading causes 
of death, is lower respiratory infections, which is associated 
in high-income countries mostly with death from pneumo- 
nia of older people. Colon and rectal cancers are the fifth 
leading cause of death and diabetes is the sixth.» 

If we look at DALYs, rather than deaths, for low- and 
middle-income countries, communicable diseases and inju- 
ries become slightly more important and non-communicable 
diseases somewhat less important in percentage terms than 
they were for deaths. In terms of individual conditions, diar- 
rheal disease, malaria, and perinatal conditions become more 
important percentages than they were for deaths. However, 
the most significant difference is for unipolar depressive 
disorders (depression), which were not in the 10 leading 
causes of death, but which are in the 10 leading causes of 
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DALYs. This stems from the fact that this mental illness, 
which is discussed more in Chapter 12, is not associated with 
many deaths but is associated with an exceptional amount 
of disability in almost all countries. In fact, when we look 
at DALYs compared to deaths for high-income countries, 
the relative shares of DALYs by cause group is generally not 
very different than it is for deaths. However, for high-income 


Percentage of 


Source: Adapted with permission from The World 
Data, Methods, and Results for 
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East Asia and Pacific total DALYs Europe and Central Asia total DALYs 
1. Cerebrovascular disease 75 1. Ischemic heart disease 15.9 
2. Perinatal conditions 5.4 2. Cerebrovascular disease 10.8 
3. Chronic obstructive pulmonary disease 5.0 3. Unipolar depressive disorders 37 
4. Ischemic heart disease 4] A. Self-inflicted injuries 23 
5. Unipolar depressive disorders 4.1 5. Hearing loss, adult onset 22 
6. Tuberculosis a1 6. Chronic obstructive pulmonary disease 2.0 
7. Lower respiratory infections 3.1 7. Trachea, bronchus, and lung cancers 2.0 
8. Road traffic accidents 3.0 8. Osteoarthritis 2.0 
9. Cataracts 2.8 9. Road traffic accidents 1.9 
10. Diarrheal diseases 25 10. Poisonings 1.9 
Percentage of Percentage of 
Latin America and the Caribbean total DALYs Middle East and North Africa total DALYs 
1. Perinatal conditions 6.0 1. Ischemic heart disease 6.6 
2. Unipolar depressive disorders 5.0 2. Perinatal conditions , 6.3 
3. Violence 4.9 3. Road traffic accidents 4.6 
4. Ischemic heart disease 4.2 4. Lower respiratory infections 4.5 
5. Cerebrovascular disease 3.8 5. Diarrheal diseases 3.9 
6. Endocrine disorders 3.0 6. Unipolar depressive disorders a1 
7. Lower respiratory infections 29 7. Congenital anomalies 5.1 
8. Alcohol use disorders 2.8 8. Cerebrovascular disease 3.0 
9. Diabetes mellitus 2./ 9. Vision disorders, age-related 2/ 
10. Road traffic accidents 2.6 10. Cataracts 2.3 
Percentage of Percentage of 
South Asia total DALYs Sub-Saharan Africa total DALYs 
1. Perinatal conditions 9.2 1. HIV/AIDS 16.5 
2. Lower respiratory infections 8.4 2. Malaria 10.3 
3. Ischemic heart disease 6.3 3. Lower respiratory infections 8.8 
4. Diarrheal diseases 5.4 4, Diarrheal diseases 6.4 
5. Unipolar depressive disorders 3.6 5. Perinatal conditions 5.8 
6. Tuberculosis 3.4 6: Measles 3.9 
7. Cerebrovascular disease 3.2 7. Tuberculosis 2:3 
8. Sees 23 8. Road Traffic Accidents 1.8 
9. Ehupaic obstructive pulmonary disease 23 9. Pertussis is 
10. Hearing loss, adult onset 2.0 10. Protein-energy malnutrition L5 


Bank, Lopez AD, Mathers CD, 


2001. In: Lopez AD, Mathers CD. F77at; ami i ; 
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countries, as well as low- and middle-income countries, 
unipolar depressive disorders become very important, as do 
Alzheimer’s disease and other dementias. 


Causes of Death by Region 


As you would expect, the burden of disease varies by region, 
as shown in Table 2-4. In general, the higher the level of 


Percentage of 


Murray CJL. The Burden of Disease and Mortality by Condition: 


income within the region, the more likely it is that the leading 
causes of the burden of disease will be non-communicable. 
The lower the level of income, the more likely it is that the 
leading causes of the burden of disease will be communica- 
ble. What is most important to note is the remarkable extent 
to which the burden of disease in the Africa region remains 
dominated by communicable diseases. The relative impor- 
tance of communicable diseases in the South Asia Region 


ading Causes of Deat 


Low- and middle-income countries 
Percentage of 
total deaths 
20./ 
17.0 
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Cause 
Perinatal conditions 
Lower respiratory infections 
Diarrheal Diseases 
Malaria 
Measles 
HIV/AIDS 
Congenital anomalies 
Whooping cough 
Tettanus 
Road traffic accidents 
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also sets that region apart. Throughout the book, in fact, the 
relatively high burden of communicable diseases in South 
Asia and Sub-Saharan Africa will be highlighted. * 


Causes of Death by Age 


Tables 2-5 and 2-6 show the leading causes of death by age 
group for both low- and middle-income countries and high- 
income countries. 


me Group, 2001 


High-income countries 
Percentage of 
total deaths 
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Cause 
Perinatal conditions 
Congenital anomalies 
Road traffic accidents 
Lower respiratory infections 
Endocrine disorders 
Drownings 
Leukemia 
Violence 
Fires 
Meningitis 


Source: Adapted with permission from The World Bank, Lopez A, Begg S, Bos E. Demographic and Epidemiological Characteristics of Major Regions, 
1990-2001. In: Lopez A, Mathers C, Ezzati M, Jamison D, Murray C, eds. Global Burden of Disease and Risk Factors. New York: Oxford University 


Press; 2006:70. 


TABLE 2-6 The: 


Low- and middle-income countries 
Percentage of 
total deaths 
14.1 
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Cause 
HIV/AIDS 
Ischemic heart disease 
Tuberculosis 
Road traffic accidents 
Cerebrovascular disease 
Self-inflicted injuries 
Violence 
Lower respiratory infections 
Cirhossis of the liver 
Chronic obstructive pulmonary disease 


ults 15-59, by Broad Income 


Group, 2001 


High-income countries 
Percentage of 
total deaths 
10.8 
7.2 
6.9 
6.8 
4.4 
4.4 
4.0 
Fe 
dil 
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Cause 
Ischemic heart disease 
Self-inflicted injuries 
Road traffic accidents 
Trachea, bronchus, and lung cancers 
Cerebrovascular disease 
Cirhossis of the liver 
Breast cancer 
Colon and rectal cancers 
Diabetes mellitus 
Stomach cancer 


Source: Adapted with permission from The World Bank, Lopez A, Begg S, Bos E. Demographic and Epidemiological Characteristics of Major Regions, 
1990-2001. In: Lopez A, Mathers C, Ezzati M, Jamison D, Murray C, eds. Global Burden of Disease and Risk Factors. New York: Oxford University 


Press; 2006:70. 


30 | @ Health Determinants, Measurements, and Trends 


It is clear from Table 2-5 that children in low- and mid- For this group of countries, the causes of death among men 
dle-income countries die overwhelmingly of communicable — and women are largely alike. However, it is important to note 
diseases that are no longer problems in the more developed _ that, even in these countries, heart disease and stroke are the 
countries. You can also see that HIV/AIDS and TB areamong _leading causes of death among both genders, that men die much 
the leading causes of death in low- and middle-income coun- _—s more than women of road traffic accidents, and that diabetes 
tries among adults, while no communicable disease isamong _ has become the 10th leading cause of death among women. 


leading causes of death in the high-income countries. 
the 10 leading g Trends 


Causes of Death by Gender Between 1960 and 2002, life expectancy at birth for the world 
It is also important to examine deaths by gender. Table 2-7 —_as a whole increased from 50 to 67. In addition, as shown in 
shows deaths by gender for low- and middle-income countries. Table 2-8 below, life expectancy at birth declined in 


eading Causes of Death Ordered by Sex (Gender), in Low- and Middle-Income Countries, 


Males Females 
Cause total deaths Cause total deaths 
Ischemic heart disease 11.8 Ischemic heart disease 10.8 
Cerebrovascular disease 8.5 Cerebrovascular disease ie: 
Lower respiratory Infections 6.7 Lower respiratory Infections 6.9 
Perinatal conditions 5.4 HIV/AIDS 6.8 
HIV/AIDS 5.4 Chronic obstructive pulmonary disease 4.4 
Chronic obstructive pulmonary disease 4.7 Perinatal conditions 4.4 
Tuberculosis 4.1 Diarrheal diseases 4.0 
Diarrheal diseases 3.6 . Malaria 3.1 
Road traffic accidents 3.1 Tuberculosis : 2.1 


Malaria 25 Diabetes Mellitus 2.0 


Source: Adapted with permission from The World Bank, Lopez A, Begg S, Bos E. Demographic and Epidemiological Characteristics of Major Regions, 


1990-2001. In: Lopez A, Mathers C, Ezzati M, Jamison D, Murray C, eds. Global Burden of Disease and Risk Factors. New York: Oxford University 
Press; 2006:70. 


TABLE 2-8 Life Expectancy, 1960-2002, by World Bank Region 


Life expectancy (years) 


World Bank Region aaa Ce StS 
East Asia and the Pacific 39 67 70 
Europe and Central Asia 69 69 
Latin America and the Caribbean 56 68 71 
Middle East and North Africa 47 64 69 
South Asia 44 58 63 
Sub-Saharan Africa 40 50 46 
High-income countries 69 76 78 


Source: Data with permission from The W 


orld Bank, Jamison DT. In ing i > : i : 
Control Priorities in Developing Countrie oe Db Breman JG, Measham AR, et all, eds. Disease 


s. New York: Oxford University Press 2006:3—36, 


No data for Europe and Central Asia for 1960 


Sub-Saharan Africa and stayed the same in Europe and 
Central Asia. The rise in life expectancy in most regions has 
been associated with overall economic development and 
some important improvements in the health of children, 
partly as a result of better coverage of health interventions for 
children under five years. The decline in life expectancy at 
birth in Sub-Saharan Africa from 1990 to 2002 is attributable 
to the spread of HIV/AIDS. The lack of improvement in life 
expectancy at birth in Europe and Central Asia is largely 
attributed to the social issues that arose in the former Soviet 
Union, including alcoholism, which has led to an increase in 
adult mortality, especially among men. These points are dis- 
cussed in greater detail later.*8 

As we look forward, we can forecast that communicable 
diseases will continue to be very important to the burden 
of disease in South Asia and Sub-Saharan Africa. However, 
barring the advent of a new or emerging infectious disease, 
the exceptional worsening of the HIV/AIDS pandemic, or a 
continuing long-run failure of Sub-Saharan Africa to grow 
economically, the non-communicable diseases will become 
increasingly important everywhere. 


The Burden of Deaths and Disease within 
Countries 


As you consider causes of death and the burden of disease 
globally and by region, age, and sex, it is also important to 
consider how deaths and DALYs would vary within coun- 
tries, by gender, ethnicity, and socioeconomic status. In 
most low- and middle-income countries, the answer to this 
is relatively simple: 


e Rural people will be less healthy than urban people 

e Disadvantaged ethnic minorities will be less healthy 
than majority populations 

e Women will suffer a number of conditions that relate 
to their relatively weak social positions 

e Poor people will be less healthy than better-off 
people 

e Uneducated people will be less healthy than better 
educated people 


In addition, people of lower socioeconomic status will 
have higher rates of communicable diseases, illness, and 
death related to maternal causes and malnutrition than will 
people of higher status. Lower socioeconomic status people 
will also suffer from a larger burden of disease related to 
smoking, alcohol, and diet than would be the case for better- 
off people. These points are fundamental to understanding 
global health and will also be highlighted throughout the 
book. 


RISK FACTORS 


As we discuss the determinants of health and how health 
status is measured, there will be many references to “risk 
factors” for various health conditions. A risk factor is “an 
aspect or personal behavior or life-style, an environmental 
exposure, or an inborn or inherited characteristic, that, on 
the basis of epidemiologic evidence, is known to be associ- 
ated with health-related condition(s) considered important 
to prevent.” Risks that relate to health can also be thought 
of as “a probability of an adverse outcome, or a factor that 
raises this probability.”*° We are all familiar with the notion 
of risk factors from our own lives and from encounters with 
health services. When we answer questions about our health 
history, for example, we are essentially helping to identify the 
most important risk factors that we face ourselves. Do our 
parents suffer from any health conditions that might affect 
our own health? Are we eating in a way that is conducive to 
good health? Do we get enough exercise and enough sleep? 
Do we smoke or drink alcohol excessively? Are there any 
special stresses in our life? Do we wear seat belts when we 
drive? 

If we extend the idea of risk factors to poor people in 
low- and middle-income countries, then we might add some 
other questions that relate more to the ways that they live. 
Does the family have safe water to drink? Do their house and 
community have appropriate sanitation? Does the family 
cook indoors in a way that makes the house smoky? Do the 
father and mother work in places that are safe environmen- 
tally? We might also have to ask if there is war or conflict in 
the country, because they are also important risk factors for 
illness, death, and disability. 

If we are to understand how the health status of people 
can be enhanced, particularly poor people in low- and 
middle-income countries, than it is very important that we 
understand the risk factors to which their health problems 
relate. Table 2-9 shows the relative importance of different 
risk factors to deaths and DALYs in low- and middle-income 
countries, compared to high-income countries. These are 
shown in the table in order of their importance by category 
of risk. 

When we consider low- and middle-income countries, 
the most striking factor is the extent to which malnutrition is 
a risk factor. Another important point is the extent to which 
other nutrition related risk factors are important for deaths 
and DALYs, such as high blood pressure and high choles- 
terol. Deaths and DALYs attributable to the risks of smoking 
and unsafe sex make up the other most significant risk factors 
in low- and middle-income countries. 


« TABLE 2-9 The Leading Risk Factors for the Burd 
Countries, Rank | ak 


Low- and Middle-Income Countries 


Deaths DALYs 
High blood pressure (12.9) Childhood underweight (8.7) 
Childhood underweight (7.5) | Unsafe sex (5.8) 
Smoking (6.9) High blood pressure (5.6) 
High cholesterol (6.3) Smoking (3.9) 
Unsafe sex (5.8) Unsafe water, sanitation, 
and hygiene (3.7) 
Low fruit and vegetable Alcohol use (3.6) 
intake (4.8) 
Alcohol use (3.9) High cholesterol (3.1) 


Indoor smoke from Indoor smoke from 


household use of solid household use of solid 
fuels (3.7) fuels (3.0) 
Overweight and obesity (3.6) Low fruit and vegetable 
intake (2.4) 


Unsafe water, sanitation, 
and hygiene (3.2) 


Overweight and obesity (2.3) 


In high-income countries, there is little undernutrition 
but a considerable amount of overweight and obesity. It is 
not surprising, therefore, that three of the most important 
risk factors for both deaths and DALYs in high-income 
countries are high blood pressure, high cholesterol, and 
overweight and obesity. Nor is it surprising that, despite 
important progress in reducing the prevalence of smoking in 
some countries, tobacco remains the leading risk factor for 
both deaths and DALYs in high-income countries.*! 


THE DEMOGRAPHIC AND EPIDEMIOLOGICAL 
TRANSITIONS 


The previous discussion has already suggested several very 
important trends that occur in total fertility, which is the 
number of children born alive to a woman over her lifetime,” 
in mortality, and in patterns of disease. The first trend is a 
change over time from patterns of high fertility and high 
mortality to a pattern of low fertility and low mortality. This 
is called the “demographic transition.” The second, and 
closely related, trend that occurs js called the “e 


pidemiologi- 
cal transition,” and refers to the cl 


hanging pattern of disease, 
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Source: Data with permission from The World Bank, Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL. Measuring the Global Burden of 
Disease and Risk Factors, 1990-2001. New York: Oxford University Press; 2006:10. 
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High-Income Countries 

DALYs 

Smoking (12.7) 

High blood pressure (9.3) 


Deaths 
Smoking (12.7) 
High blood pressure (17.6) 


High cholesterol (10.7) Overweight and obesity (7.2) 
Overweight and obesity High cholesterol (6.3) 

(7.8) 
Physical inactivity (4.8) Alcohol use (4.4) 


Physical inactivity (3.2) 


Low fruit and vegetable 
intake (4.2) 
Urban air pollution (1.0) 


Low fruit and vegetable 
intake (2.7) 
Unsafe sex (0.6) 


Illicit drug use (0.5) 


Unsafe sex (0.4) Iron-deficiency anemia (0.5) 


Alcohol use (0.3) Child sexual abuse (0.5) 


from a burden of disease profile that is dominated primarily 
by communicable diseases to one that it dominated primar- 
ily by non-communicable diseases. Both of these important 
transitions are discussed further below. 


Demographic Transition* 


When we look back historically at the countries that are 
now high-income, we can see that they had long periods 
historically when fertility was high, mortality was high, and 
population growth was, therefore, relatively slow, or which 
might even have declined in the face of epidemics. Beginning 
around the turn of the nineteenth century, however, mortal- 
ity in those countries began to decline as hygiene and nutri- 
tion improved and the burden of infectious diseases became 
less. In most cases, this decline in mortality went before 
much decline in fertility. As mortality declined, the popula- 
tion increased and the share of the population that was of 
younger ages also increased. Later, fertility began to decline 
and, as births and deaths became more equal, population 
growth slowed. As births and deaths stayed more equal, the 
share of the population that was of older ages increased. 


The demographic transition is shown graphically in 
Figure 2-7. 

The first population pyramid reflects a country with 
high fertility and high mortality. The second population 
pyramid is indicative of a country in which mortality has 
begun to decline but fertility remains high. This would be 
similar to the demographics one would find, for example, in 
a number of countries in Sub-Saharan Africa that are under- 
going demographic transition. The third pyramid looks more 
like a cylinder than a pyramid. This reflects a population in 
which fertility has been reduced and in which there is a larger 
share of older people in the population than in the first and 
second pyramids. This would be similar to the demographics 
that one would find in a number of low fertility, aging popu- 
lations in Western Europe. 


The Epidemiologic Transition“ 


The epidemiologic transition is closely related to the demo- 
graphic transition, as suggested throughout the previous 
discussion. Historically there has been a shift in the patterns 
of disease that follows the trends noted below: 


e First, high and fluctuating mortality, related to very 
poor health conditions, epidemics, and famine 


Female 
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e Then, progressive declines in mortality, as epidemics 
become less frequent 

e Finally, further declines in mortality, increases in 
life expectancy, and the predominance of non- 
communicable diseases 


Figure 2-8 shows examples of two sets of countries. The 
first has a burden of disease profile that is pretransition. 
The second is of a developed country that has completed its 
epidemiological transition. 

You can see in Figure 2-8 how the pattern of disease 
differs between the two types of countries. You can also see 
the changes that will occur over time, as the low-income 
country develops and the burden of disease moves from one 
that is predominantly communicable diseases to one that is 
predominantly non-communicable diseases. 

The pace of the epidemiological transition in differ- 
ent societies depends on a number of factors related to the 
“determinants of health” that were discussed earlier. In its 
early stages, the transition appears to depend primarily on 
improvements in hygiene, nutrition, education, and socioeco- 
nomic status. Some improvements also stem from advances 
in public health and in medicine, such as the development 
of new vaccines and antibiotics. Most of the countries that 
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Source: Reprinted from U.S. Census Bureat. International population reports WP/02. Global Population Profile: 2002. Washington, DC: U.S. Government 
Printing Office; 2004:35. : 


Health Determinants, Measurements, and Trends 


FIGURE 2-8 The Burden of Disease by Group of Cause, Perce 


Group 1 # Communicable, maternal, 
and perinatal conditions 
and nutritional disorders 

Group 2 # Non-communicable diseases 


Group 3 # Injures 


AVERAGE LOW- AND MIDDLE-INCOME COUNTRIES 


are now high-income went through epidemiologic transitions 
that were relatively slow, with the exception of Japan. Most 
developing countries have already begun their transition. 
However, it is still far from complete in most of them. 


Implications of the Demographic and 
Epidemiological Transitions 


There are several especially important points about these 
transitions that one must keep in mind. 


e The large share of the population that is younger 
in relatively poor societies with high fertility has an 
enormous implication for the funds that countries 
must spend on education, health, and some other key 
investments. 

e As countries age, they face pressure to fund the health 

of their older population, who tend to suffer from 

non-communicable diseases. They also face pressure 
on the funding of pension schemes for their older 
workers, because there is a large share of workers who 
have retired but a relatively smaller share of young 
people who pay taxes into the pension fund. This 
is now the case, for example, in much of Western 

Europe. 

Most low-income countries are in an ongoing epi- 

demiologic transition and many of them, therefore, 

face significant burdens of communicable, non- 
communicable diseases, and injuries at the same 


Group 3. Group 1 
6% 7% 


Group 2 
87% 


HIGH-INCOME COUNTRIES 


time. This strains the capacity of the health system 
of many of these countries. It is also expensive for 
countries that are resource poor to address a sub- 
stantial burden of all three of these types of diseases 
simultaneously. 


In fact, the demographic and epidemiological transitions 
have many important implications for public policy, some of 
which were noted earlier. From the point of view of this text, 
however, one especially important question that policy mak- 
ers in low-income countries face concerning these transitions 
is: “How can public policy help to speed the demographic 
and epidemiological transitions in our country at lowest 
possible cost, in a manner consistent with the social values 
of the country?” 

Figure 2-9 shows national income of a sample of coun- 
tries, plotted against life expectancy at birth for females in 
those countries. 

From this figure, one can see that, generally, the health 
of a country does increase as national income rises. However, 
one can also see that there are some countries, such as China, 
Costa Rica, Cuba, and Sri Lanka, that have achieved higher 
average life expectancies at birth than one would have pre- 
dicted for countries at their level of income. 

To a large extent, countries like those above achieved 
these important health gains as a result of: 


* Focusing on investing in nutrition, health, and edu- 
cation, particularly of their poor people 
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e Improving people’s knowledge of good hygiene 

e Making selected investments in health services that at 
low cost could have a high impact on health status, such 
as vaccination programs for children and TB control 


These themes will also be discussed throughout this 
book. 

Indeed, in the long run, economic progress will help 
to bring down fertility, reduce mortality from communi- 
cable diseases, and help to produce a healthier population. 
However, at the present rates of progress in improving health 
in most low-income countries, these changes will take a very 
long time to occur. One great public policy challenge for 
these countries and their governments, therefore, is how they 
can “short-circuit” this process and reach reduced levels of 
fertility, lower mortality, and better health for their people, 
even as they remain relatively poor. 
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CASE STUDY 
The State of Kerala 


Having begun to review health status and how countries 
can speed improvements in health, it will be valuable to end 
this chapter by examining a well-known case of a place that 
improved health status considerably, even at relatively low 
levels of income. One of the best known of such success sto- 
ries concerns Kerala State in India. 


Introduction 


Kerala is a coastal state in Southwestern India with a popula- 
tion of more than 31 million people.*® Despite having only 
slow rates of economic growth and a state per capita income 
lower than that of many other states in India, the health 
indicators for Kerala are the best in India and rival those in 


developed countries. What approach did Kerala take his- 
torically to produce such high levels of health, even in the 
face of relatively low income? What factors contributed to 
improvements in health status? What lessons does the Kerala 
experience suggest for other countries and for other states 
within India? 


The Kerala Approach 


One of the primary reasons why people in Kerala have such 
high levels of health has been the emphasis that the state put 
on education and the exceptionally widespread access to 
education in Kerala. The state introduced free primary and 
secondary education in the early part of 20th century.” In 
addition, Kerala has always put important emphasis on the 
education of females. 

Kerala also made an early commitment to widespread 
health services for its people. The state created, for example, 
an extensive network of primary healthcare centers. This 
provided its citizens, throughout the state, with access to free 
basic health care and free family planning services. This was 
coupled with programs to promote exclusive breastfeeding 
and the improved nutrition of infants, children, and preg- 
nant women. The central government supported the family 
planning program, the maternal and child health program, 
and the universal immunization program in all of India, but 
they were implemented were far more effectively and effi- 
ciently in Kerala than in other states of India.*® 

The place of women in Kerala society also contributed 
to the uptake of education by females and improvements 
throughout Kerala in nutrition and health status. The role of 
women in many communities in Kerala differs from the roles 
ascribed to women in many other parts of India. In much of 
the rest of India, especially in parts of North India, women are 
regarded by families as liabilities rather than as assets. In most 
of India, this is partly represented in cultural terms by the fact 
that the family of a bride must pay a dowry to the family of the 
groom. In Kerala, however, women have been treated differ- 
ently for over a century. They have been seen culturally much 
more as assets to families and they could inherit and own 
land, giving them a financial independence and power which 
was unrivalled among women elsewhere in India.” 

It is also important to note that Kerala has historically 
been run by a government that has traditionally placed a 
premium On community mobilization on important social 
issues, such as education, greater empowerment of women, 
health, nutrition, and land reform. Many of these efforts 
were carried out in ways that raised social awareness about 
health and nutrition. In 1989, Kerala launched a total literacy 


campaign, for example, and by the start of the World Literacy 
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Year in 1990, Ernakulam district in Kerala was declared 
India’s first totally literate district.” 

Given widespread education in Kerala and the place 
of women in society, it is not surprising that Kerala went 
through the demographic transition quite early and well 
before other places in India. Women with more education 
are more likely to work and marry later and thus have wider 
choice in economic and social pursuits. They also have a 
better knowledge of and easier access to family planning 
methods and lower fertility than do women with less edu- 
cation.”’ 


The Impact 


What were the impacts on health status of the emphasis 
that Kerala placed on education, health, nutrition, and the 
empowerment of women? Although it is not possible to 
scientifically indicate which policy contributed what share 
of better health, we can say that for many years the people 
of Kerala have enjoyed the best educational attainment of 
any group within India. In the last census, the literacy rates 
of people aged 7 years and above for India were about 65% 
on average, with about 76% for males and 54% for females. 
Kerala, however, had the highest literacy rate in the country, 
with about 91% overall and about 94% for males and 88% 
for females.” Kerala also boasts one of the highest newspaper 
readerships in the world, another feature that promotes the 
value of women, education, nutrition, and health. It also 
helps to raise political awareness and the demands of people 
for participation in and solutions to their concerns, such as 
education, health, and water. 

Linked with this high level of education, especially of 
women and the promotion of nutrition and health, infant 
mortality in Kerala in 2001 was 14 per 1000, compared with 
91 per 1000 for low-income countries generally and 68 per 
1000 on average for India.» In India, about 2.1 million child 
deaths occur every year, which is the highest number within a 
single country worldwide. The national under-five mortal- 
ity rate is around 87 per 1000 live births with a wide variation 
between states. In Kerala, however, the mortality of children 
under five years is the best in India with an impressive rate of 
only 19 such deaths per 1000 births in 1998-1999.*4 In addi- 
tion, maternal deaths in Kerala are much less common, at 
87 per 100,000, than the Indian average of 407 per 100,000.° 
This partly reflects the extent to which deliveries take place 
in hospitals in Kerala. Indeed, Kerala’s health care system 
garnered international acclaim when UNICEF and WHO 
designated it as the world’s first “baby-friendly state.” This 
was in recognition of the fact that more than 95% of Keralite 
births are hospital-delivered.°° 


Given these high health indicators, it is not surprising 
that nutritional status in Kerala is also much better than the 
Indian average, with 27% of the children younger than five 
years in Kerala being underweight, compared to the Indian 
average of 47%. Finally, one should note that life expectancy 
for men and women in Kerala is about the same at 73 years. 
This is closer to many developed countries like the United 
States, which had a life expectancy in 2004 of 78 years, than 
it is to life expectancy in most low- and middle-income 
countries.”” 


Lessons Learned 


Kerala has long been cited, along with China, Costa Rica, 
Cuba, and Sri Lanka, as a model of a country or state within 
a country that has achieved high levels of education and 
health for its people, before achieving high levels of income. 
It appears that Kerala has achieved these impacts by politi- 
cally supporting widespread access to education, nutrition, 
and health; mobilizing communities around the importance 
of these areas and of women’s empowerment; and investing 
in low cost but high yielding areas of education, nutrition, 
and health. In a manner much like Sri Lanka, Kerala has also 
managed to achieve high levels of health status at relatively 
low cost. 

Have the high levels of health and education in Kerala, 
however, been associated with high levels of growth of 
income in the state? The answer to that question is no. The 
annual per capita Gross Domestic Product (GDP) for the 
state in year 2001 was $469. This was close to the Indian 
average of $460. * It appears that the economic policies held 
by the state government over time in Kerala have not yielded 
high rates of economic growth or produced an environment 
in which domestic and foreign investors were prepared to 
work. Rather, the overall income of the state remains quite 
dependent on the money that workers from Kerala living 
abroad, especially in the Middle East, send back to their 
families in Kerala.” 

What then are the messages to take away from Kerala in 
terms of the link between health and development? First, it 
is possible, even in the absence of high levels of income, to 
achieve high levels of health through political commitment, 
sound investments, and social mobilization. Second, how- 
ever, in the absence of sound economic policies, the presence 
of a literate and healthy population alone will not be suffi- 
cient to promote rapid economic growth. 


MAIN MESSAGES 


To understand the most important global health issues, we 
must be able to understand the determinants of health, how 
health status is measured, and the meaning of the demographic 
and epidemiological transitions. There are a number of factors 
that influence health status. These include genetic makeup, 
sex, and age. Social and cultural issues and health behaviors are 
also closely linked to health status. The determinants of health 
also include education, nutritional status, and socio-economic 
status. The environment is also a powerful determinant of 
health, as is access to health services, and the policy approaches 
that countries take to their health sectors and to investments 
that could influence the health of their people. 

It is also important to understand the most important 
risk factors that lead to ill health. In the low-income coun- 
tries on which this book focuses considerable attention, 
some of the most important risk factors include nutritional 
status, the lack of safe water or appropriate sanitation, and 
tobacco smoking. Poor diets that relate to obesity, high blood 
pressure, high cholesterol, and cardiovascular disease are 
becoming increasingly important problems as well, even in 
low-income countries. 

There are a number of uses of health data including 
measuring health status, carrying out disease surveillance, 
making decisions about investments in health, and assess- 
ing the performance of health programs. Those working in 
health use a common set of indicators to measure health sta- 
tus, including life expectancy, infant and neonatal mortality, 
under-five child mortality, and the maternal mortality ratio. 
They also use composite indices, such as DALYs, to measure 
the burden of disease. 

Poorer countries have a relatively larger burden of 
disease from communicable diseases than from non-com- 
municable diseases, compared to richer countries. As these 
poorer countries develop, fertility and mortality will decline, 
the population will age, and the burden of disease will shift 
toward the non-communicable diseases. These phenomena 
occur as countries go through what are referred to as the 
demographic transition and the epidemiological transition. 

Life expectancy has improved in all regions of the world 
since 1990, except in Europe, Central Asia, and Sub-Saharan 
Africa. The leading cause of death worldwide has now 
become cardiovascular disease. However, communicable dis- 
eases remain relatively much more important in South Asia 
and Sub-Saharan Africa than in the rest of the world. 
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6. As countries develop economically, what are the 
most important changes that occur in their burden 
of disease? 


7. Why do these changes occur? 


8. In your own country, what population groups have 
the best health indicators and why? 


9. In your country, what population groups have the 
worst health status and why? 


10. How would the population pyramid of Italy differ 


1. What are the main factors that determine your 
health? from that of Nigeria and why? 


2. What are the main factors that would determine 
the health of a poor person in a poor country? 


3. If you could only pick one indicator to describe the 
health status of a poor country, which indicator 
would you use and why? 


4. Why is it valuable to have composite indicators like 
DALYs to measure the burden of disease? 


5. What is a HALE and how does it differ from just 
measuring life expectancy at birth? 
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LEARNING OBJECTIVES 


By the end of this chapter the reader will be able to: 


e Describe the links between health and education 


e Discuss the connections between health, productivity, and 
earnings 


e Describe key relationships between health, the costs of illness, 
and the impact of health expenditure on poverty 


e Discuss some connections between health and equity 


e Describe some relationships between expenditure on health and 
health outcomes 

e Differentiate between public and private expenditures on 
health 

e Understand the use of cost-effectiveness analysis as one tool 
for making investment choices in health 


e Discuss the two-way relationship between health and develop- 
ment 


VIGNETTES 


Savitha lived in a poor village in north India. When she first 
became sick, she visited an unlicensed “doctor.” She did not 
recover and then went to a practitioner of Indian Systems of 
Medicine. After another two weeks of illness, she went to the 
outpatient clinic of the main hospital. By the time Savitha 
had begun to recover, she had spent $20 equivalent on health 
services and on the transport to get to them. She had also 
missed two weeks of work, during which she lost another 
$20 of income. The total cost of this illness was about 10% of 
Savitha’s annual earnings. 

Mohammed was in first grade in a small town in north- 
ern Nigeria. Mohammed’s family was poor. Mohammed was 
very small for his age, was very thin, and got sick more often 
than most children. Because of his poor health, Mohammed 


was unable to attend school regularly and was forced to quit 
school after only 1 year. Unfortunately, he could not read or 
write, had little knowledge of how to work with figures, and 
was most likely destined for a life of limited job prospects at 
very low pay. 

Birte was born in Denmark to a middle class family. She 
was exclusively breastfed until she was six months old, when 
appropriate complementary foods were introduced. Her family 
took her regularly for “well baby” check-ups and she received 
all of her scheduled childhood immunizations. Her hearing and 
her eyesight were checked before she enrolled in school. Birte 
attended school regularly, she was attentive in class, and she 
performed well there. She was able to complete high school and 
medical school and today is a physician. 

ABC company was looking for investments in forest 
products and examined in detail the possibility of invest- 
ing in Africa. After carefully considering the potential costs 
and returns to such an investment, the company decided, 
however, not to invest in Africa but to invest instead in Asia. 
In the end, the company believed that they were unlikely to 
make an acceptable profit on any business in Africa because 
so many of their workers would be infected with HIV and 
malaria. 


INTRODUCTION 


Health and economic matters are intimately linked in a 
number of ways. First, health is an important contributor 
to people’s ability to be productive and to accumulate the 
knowledge and skills they need to be productive, known 
as “human capital.” Second, health status is also a major 
determinant of one’s enrollment in and success in school, 


which itself is an important contributor to future earnings. 
Third, the costs of health care are also extremely important 
to individuals, especially to poor people, because large out- 
of-pocket expenditures can have a major impact on their 
financial status and can push them into poverty. Fourth, 
the costs of health care are also very important to countries, 
because health is a major item of national expenditure in all 
countries. Finally, the approach that different countries take 
to the financing and carrying out of health services raises 
important issues of equity.’ 

The objective of this chapter is to help you gain an intro- 
ductory understanding of the two-way relationship between 
health and development. The chapter examines the connec- 
tion between health and education. It then reviews the link 
between health and poverty and health and equity. Lastly, 
the chapter explores the link between health and income at 
the level of individuals and the connections between health 
and development more broadly. As it reviews these themes, 
the chapter will introduce you to some of the basic concepts 
of both global health and of health economics. 


HEALTH, EDUCATION, PRODUCTIVITY, AND 
POVERTY 


Health and Education 


Essentially, there are three ways that health and education are 
connected. First, there are intergenerational links; the health 
and education of parents affects the health and education of 
their children. Second, malnutrition and disease affect the 
cognitive development and school performance of children. 
Lastly, education contributes to the prevention of illness. 

The AIDS epidemic worldwide shows how the poor 
health of one generation can affect the schooling prospects 
and future earnings of the next generation. When mothers die 
of HIV, for example, children are more likely to be poorly fed, 
malnourished, and in ill health. As a result, they are also more 
likely to attend school less frequently and to perform poorly in 
school when they are there. During the period that a mother is 
sick with AIDS, it is also likely that one or more of her children 
will stay out of school to attend to the mother’s health and the 
chores that the mother is no longer able to do. 

Malnutrition or illness can limit schooling and school per- 
formance in a number of ways. First, families sometimes delay 
the enrollment of a sick or malnourished child in school. In 
addition, malnutrition and illness can also reduce attendance 


at school and, thereby, reduce an individual’s performance 
in school. Malnutrition and 


. illness can also decrease mental 
ability. 


All of these factors ultimately constrain what children 
will learn in school, decrease the number of years of schooling 
they complete, and, thereby, reduce future earnings, 


Health, Education, Poverty, and the Economy 


However, there is also a powerful connection between 
health and education in the other direction—the impact of 
education on health. We already know that education and 
knowledge of appropriate health behaviors are important 
determinants of health and, indeed, that the education of a 
child’s mother is an important predictor of the health of a child. 
Studies like one done in Guatemala have consistently shown, in 
fact, that the higher the level of education of a mother, the more 
likely she is to immunize her child, as noted in Figure 3-1. 

Another study done in the Philippines illustrated how 
better educated mothers are able to keep their children 
healthy, even in locations without a safe water supply.’ In a 
study of a large number of developing countries, it was shown 
that every 10% increase in the level of education of mothers 
led to a reduction in the infant mortality rate by 4.1 deaths 
for every 1000 live births.’ In addition, there is evidence from 
many countries that education affects the extent to which 
people make use of health services and better education dis- 
courages people from engaging in unhealthy behaviors. This 
will be referred to in a number of places in this book. 


Health, Productivity, and Earnings 


Health has an important impact on labor productivity and 
earnings, separate from its link with education. First, good 
health increases longevity and the longer that one lives, the 
longer one can earn, and the higher one’s lifetime earnings. 
Second, a number of studies have shown that healthy work- 
ers are more productive than unhealthy workers. Among the 
most cited of such studies was one done on men who tapped 
rubber trees in Indonesia, many of whom were anemic due 
to hookworm infection. When the workers were treated for 
their infections, they became less anemic and their produc- 
tivity increased by about 20%.‘ Third, many people when ill 
cannot go to work, and when they are absent from work, they 
often do not earn. 


Health, the Costs of Illness, and Poverty 


The costs of illness to individuals and their families can be 
high, can force them to lose or dispose of assets, and can 
cause them to fall into poverty. When people become ill in 
poor countries, as noted in the vignette about Savitha at the 
start of this chapter, they usually do seek health care and they 
often seek care of different types. They frequently have to pay 
for treatment and for drugs, the costs of which can be a very 
substantial share of their income. In addition, illness often 
leads to a decline in earnings, because people miss work. 
There are also other indirect costs that people bear when 
they are ill, such as the costs of transportation to and from a 
health service provider. 
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Beyond the costs of either a short-term or a chronic 
illness, we must also remember the cost to individuals of 
living with the disability that comes from different health 
conditions. Measles or meningitis, for example, could lead 
to severe disability. Polio can lead to paralysis, and leprosy 
can lead to deformity. A number of mental health conditions 
are associated with long-term disability, as discussed further 
in Chapter 12. There is an increasing number of people with 
diabetes in rich and poor countries alike, and diabetes is 
often associated with a variety of disabilities. Long lasting dis- 
abilities generally require considerable expenditure on health 
services. They usually also lead to a significant decline in the 
earnings of the disabled person, compared to what they could 
earn if they were not disabled. 

The costs of illness can be devastating for poor fami- 
lies. A study done in Bangladesh, for example, showed that 
a Bangladeshi lost the equivalent of four months of income 
from getting TB.° Surveys done in India showed that hos- 
pitalization was a major contributor to people and families 
falling into poverty. Of the patients who were hospitalized at 
some time during a 1 year period that was surveyed, almost 
25% of the people hospitalized were pushed below the offi- 
cial Indian poverty line because of the costs of their hospi- 
talization, related expenditures, and lost wages. Moreover, 
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more than 40% of those hospitalized borrowed money or 
sold assets to pay for their health care.° 

Indeed, in a study of the poor that was carried out 
as a background to the preparation of the 2000 World 
Development Report of the World Bank, the poor consis- 
tently noted the importance to them of maintaining good 
health. In addition, that report noted that ill health is an 
important contributor to poverty and to the economic vul- 
nerability that also is at the foundation of poverty problems.’ 
Indeed, we know that a certain segment of the population in 
many countries that do not have adequate health insurance 
are at risk that catastrophic costs of health care will drive 
them to poverty or bankruptcy. In Chapter 5, you will read 
about how different health systems try to protect the poor 
from the costs of health care. 


HEALTH AND EQUITY 


There are a number of equity issues that arise when consid- 
ering global health matters, especially when examining the 
health, social, and economic status of poor people, disad- 
vantaged ethnic groups, and women. The most important 
of these are access to health services, the manner in which 
health systems are responsive to the needs of people, and 
the extent to which the financing of health systems is fair, 


when taking the income of the health system users into 
account.® 

One important theme that runs throughout this book is 
the fact that poor people, disadvantaged groups such as poor 
ethnic minorities, people who dwell in distant locations from 
health services, and women often have less access to health 
services than do better off groups. Sometimes, especially for 
the poor and for minority groups, this reflects the fact that 
there are fewer health services available in the areas in which 
they live because those places may be distant from larger 
towns and cities. We would expect, for example, in most 
countries, that rural areas will have fewer health services than 
urban ones. If we look at the Andean region, for example, 
we will see that indigenous groups often live in highland 
areas that are relatively lacking in health services compared 
to more urban areas. The same would be true in the moun- 
tainous areas of Asia, such as in Nepal, in which the western 
part of the country has an extraordinarily limited supply 
of health services and people may have to walk for days to 
access health services. 

A related issue, however, is that the poor, women, and 
other groups that lack social and political power or “voice” 
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generally seek and are accorded less access to health services 
than those who are better off, more powerful politically, and 
have more voice in the allocation of resources.’ Figure 3-2, 
for example, shows the coverage of basic childhood immuni- 
zation, by income group, in a set of selected countries. 

As you can clearly see, the higher the income of the 
child’s family, the greater is the likelihood that the child will 
be immunized. This pattern will be common in almost all 
low- and middle-income countries. 

All better off countries, except the United States, have 
some type of mandatory and universal health insurance sys- 
tem that is meant to ensure that access to health services is 
not dependent on income. Many middle-income countries 
also have such insurance systems. However, most low- 
income countries do not have formalized health insurance 
systems, outside of the free or low cost provision of some 
health services by the public sector or nongovernmental sec- 
tors. Thus, many low-income countries fail to protect their 
poor from potentially catastrophic health costs that higher 
income individuals could afford. In addition, the relative cost 
of those health services is much greater for the poor than for 
better off people, which also raises important equity issues. 
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Another set of important equity concerns that is related to 
the financing of health deals with the question of the extent to 
which different income groups benefit from public subsidies 
for health services. This can be a complicated issue to assess.® 
Nonetheless, it is clear that there are many countries in which 
public subsidies for health are disproportionately received by 
better off people, as shown in Figure 3-3, for India. 

It is easy to imagine, for example, a country in which 
poor people use basic health services that are financed by 
the public sector which are relatively inexpensive, while 
better off people in the urban areas disproportionately 
use publicly supported hospital services that are relatively 
expensive. Under these circumstances, better off people, 
who will have higher rates of non-communicable disease, 
will get most of the expensive surgeries. Those surgeries 
will cost hundreds of times what basic health care costs, and 
the country would be providing a disproportionate share of 
public subsidies to the better off, rather than to the poor. 
There is no justification on clinical, economic, or equity 
grounds for this being the case. 


HEALTH EXPENDITURE AND HEALTH OUTCOMES 


One of the reasons why health is so important to countries 
is that they spend a lot of money on it. In addition, as noted 
earlier, they are also trying, in principle, to get the most for 


Health Expenditure and Health ( 


the money they spend, consistent with national values. Figure 
3-4 shows the relationship between gross domestic product 
(GDP) per capita and health expenditure as a share of GDP. 

The main themes that emerge from this figure are clear: 


e The higher a country’s income per person, the more 
money it is likely to spend per person on health. 

e Most high-income countries cluster around an expen- 
diture of 9-12% of their national income on health. 

e Most countries that are low income cluster around 
an expenditure of 3-6% of their national income on 
health. This can be seen in the figure in Bangladesh, 
Ghana, and Nigeria. 

e Despite the clustering, there are countries that are 
outliers and that sit significantly away from the 
general relationship between income per capita and 
percentage of national income spent on health. The 
United States spends more than any other country on 
health as a share of GDP. Cambodia and Cuba spend 
relatively more than one would expect for countries 
with their income. 


Having seen what countries spend on health, it is now 
important to ask what they get in return for that expendi- 
ture. Do countries that spend higher shares of their national 
income on health have better health outcomes? Figure 3-5 
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plots health expenditure as a share of GDP against life expec- 
tancy for selected countries. 
We can see from this figure that: 


Many low-income countries spend a relatively low 
share of their GDP on health and also have low 
life expectancy. This is seen in Ghana, Kenya, and 
Mali. 

Most high-income countries spend a relatively high 
share of their GDP on health and have high life expec- 
tancy. This can be seen from Germany and Iceland. 
Some low-income countries spend relatively little on 
health but still have relatively higher life expectancy 
than many countries that spend a lower share of 
GDP on health. This can be seen in Cuba, 
China, and Sri Lanka. 

Some high-income countries spend relatively high 
shares of GDP on health but still have lower life 
expectancy than countries that spend a lower share 
of GDP on health than they do. This is best shown by 
the United States, which is an outlier on this figure as 


Costa Rica, 


well as on the figure that portrays public expenditure 
on health as a share of GDP. 


Why is it that some countries are outliers when consid- 
ering their health outcomes related to health expenditure? 
First, we know that health status depends on a number of 
genetic, social, and economic factors and those factors vary 
across countries. Second, however, health outcomes depend 
not only on how much expenditure countries make per capita 
on health, but they also depend on the particular investments 
they make with that money. In colloquial terms we could 
say, “It is not just how much money per capita they spend 
on health, but it is also how they spend it that is important.” 
This theme will also be explored throughout this book. 


PUBLIC AND PRIVATE EXPENDITURE ON HEALTH 


Another important concept is the distinction between pub- 
lic and private expenditures on health. Public expenditure 
refers to expenditure by the any level of government or of 
@ government agency. Expenditure by a city government, a 
state government, or a national government would be public 
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expenditure. Expenditure on health by government agencies 
such as a social security system, as in many countries in Latin 
America, the national insurance agency, as in most countries 
in Western Europe, or of a specialized agency, such as a 
National Commission on HIV/AIDS, would also be consid- 
ered public expenditure. 

Private expenditure is that expenditure that comes from 
sources other than governments. One such source is the 
money that individuals spend on health. When this money is 
not covered or reimbursed by an insurance program, it is also 
called out-of-pocket expenditures on health. Other sources 
of private expenditure on health include expenditure by non- 
governmental organizations, such as by the Bangladesh Rural 
Advancement Committee or the Self Employed Women’s 
Association in India. In addition, private expenditure on 
health includes expenditure by the private for-profit sector. 
Private sector firms, for example, might contribute to the 
cost of health insurance or health services for their employ- 
ees. They might also make contributions to the health work 
of other organizations. 

There is some debate about what are legitimate focuses 
of public expenditure on health.” However, there is wide- 
spread agreement that public expenditure on health is war- 


ranted when the investment benefits society as a whole, such 
as an immunization program, when health investments pro- 
mote equity, and when such expenditure provides financial 
protection to the poor from expenditures on health that they 
can not afford.’ 


THE COST-EFFECTIVENESS OF HEALTH 
INTERVENTIONS 


Most governments have a limited amount of money for 
health, and that money is rarely enough to finance all of 
the health interventions that a country would like to carry 
out. Thus, governments have to decide what share of their 
total budget will go to health and how much of the health 
budget will be allocated to different health interventions. 
All governments have to set priorities for expenditure on 
health, just as they have to set priorities for expenditure in 
other sectors. 

One important tool for setting priorities for public 
expenditure on health is cost-effectiveness analysis. This 
is a method for comparing the cost of an investment with 
the amount of health that can be purchased with that 
investment. The cost of the investment can be thought of 
as the price of the investment. The amount of health that 


can be purchased could be measured in life years saved or 
DALYs. The cost-effectiveness of an investment in health 
will depend, among other things, on the incidence and 
prevalence of the health condition being considered, the 
cost of the intervention, the extent to which it can reduce 
morbidity, mortality, and disability, and how effectively it 
can be implemented. | 

One important example of the use of cost-effectiveness 
analysis is to set priorities among different ways of achieving 
the same health goal. Important studies were conducted, for 
example, on the cost-effectiveness of alternative approaches 
to treating tuberculosis. These studies examined the cost- 
effectiveness of 6 months of treatment with direct supervi- 
sion of people taking their medicines, compared to treatment 
that was not supervised. The supervised method led to a 
higher rate than the unsupervised approach of people taking 
all of their medicine and being cured. As a result, it proved 
to be more cost-effective than the traditional approach that 
had been used. It strengthened the case for these studies, the 
World Health Organization recommending the supervised 
approach to therapy, which continues to be the global stan- 
dard of TB treatment." 

It is easy to imagine how important this type of cost- 
effectiveness analysis can be when considering different 
ways of delivering the same health services. In fact, there 
are many important issues in delivering health services 
in low-income countries in which such questions remain 
critical. In Haiti, for example, there is a program operated 
by Partners in Health. Those carrying out the program had 
to assess whether or not the services would be delivered as 
effectively by volunteer workers as they would be by workers 
who were paid a small amount for their efforts. Although 
it cost more to deliver the program when the workers were 
paid, the outcomes were superior to those when the work- 
ers were not paid, and Partners in Health has continued to 
use the approach of paid workers."’ Another issue of great 
importance today is the extent to which antiretroviral drugs 
for HIV/AIDS can be delivered effectively by nurses and 
community health workers, instead of physicians, because 
physicians are in such short supply in many countries that 
have high rates or prevalence of HIV. This question is one of 
many concerning the delivery of services for HIV that is in 
need of careful cost-effectiveness analysis. 
| The second manner in which cost-effectiveness analysis 
is used is to compare the costs and the gains of different 


health interventions so that investment choices can be made 


among them. For every $100, for example, that a govern- 


ment has to spend on health, what allocation of government 
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expenditure on health will buy the most DALYs averted? 
What is the cost per disability adjusted life year saved from 
different interventions? In a relatively poor country, with 
a high burden of communicable diseases, such as TB and 
malaria, is it more cost-effective to invest in infectious 
disease control or in coronary bypass surgery? In a richer 
country, will it be cost-effective to invest in vaccination 
against TB? 

Even if we examine the first question above in a some- 
what exaggerated and simplistic manner, it will still help us 
to understand some of the value of cost-effectiveness analy- 
sis. Let us say, for example, that the cost of coronary bypass 
surgery in a low-income country is about $5000. Let us also 
say that the costs of such surgery are covered completely by 
the public sector. This surgery would benefit one individual, 
who will live an additional 20 years in perfectly good health 
because of the surgery. In the same country, we can assume an 
entire course of treatment for TB costs about $100. In addi- 
tion, we can assume that people who get TB will all be 40 years 
of age and that they will live an additional 20 years in perfectly 
good health if they are treated for TB. What this means, in 
principle, is that if these were the only choices for the invest- 
ment of $5000 in health that a country faced and that if this 
were the only type of analysis that would be done to assess 
investment choices, then the choice would be between saving 
one life or saving 50 lives. In addition, the choices would be 
between saving 20 additional years of healthy life of the coro- 
nary bypass patient or 2000 additional healthy years of life of 
the TB patient. Figure 3-6 illustrates the cost-effectiveness of 
a selected number of health interventions. 

One can see in the figure that the cost of avoiding ill 
health caused by TB, malaria, and hookworms, for example, 
is low, while the cost of saving a life through cancer treatment 
is high. It is very cost-effective to get people to use seat belts 
in cars, but much less cost-effective to save the lives of people 
after they have had car accidents. As discussed further in 
Chapter 8, it is cost-effective to enhance the nutritional and 
health status of young children through supplementation 
with Vitamin A. However, it is much less cost-effective in 
health centers and hospitals to deal with the additional mor- 
bidity and mortality that occur from measles and pneumonia 
for children who are deficient in Vitamin A.” 

It is important to note that cost-effectiveness analysis 
is rarely the sole means for determining choices among 
investments and generally should not be used in that way.!? 
However, it is one valuable tool in making such choices. It 
will always be important, however, to consider such analyses 
in light of a number of other factors, including: 


Intervention 


Coronary Bypass Graft 


Drug and Psychosocial 
Treatment of Depression 


Oral Rehydration Therapy 


for Diarrhea 


Improved Emergency 
Obstetric Care 


TB Treatment 


Basic Childhood Vaccines 
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Equity considerations 

The burden of disease 

The extent to which the investment serves society as a 
whole 

The extent to which the investment produces benefits 
that are additional to its usual ones 

The impact of the intervention on the provision of 
insurance 


In addition, those who set priorities for health invest- 
ments will also have to take account of: 


e The capacity to deliver the proposed services 

e The links between the proposed services and other 

important services 

The ability to change budget priorities in favor of the 

proposed investment 

e Any transitional costs associated with making the 
proposed changes in priorities’” 


In this book, most of the assessments of cost-effectiveness 
will relate to DALYs averted. This is because examining the 
cost of life years saved from death would fail to capture 


the morbidity and disability that are also important aims of 
health interventions. In addition, it is important to note that 
there is no unique cut-off, below which interventions are 
“cost-effective” and above which they are not. Rather, it is 
preferable to group the cost-effectiveness of different inter- 
ventions into ranges and to use cost-effectiveness analysis to 
explore the relative extent to which various interventions will 
lead to DALYs averted. In other words, it is not so important 
to think of TB control as cost-effective, per se, as it is to under- 
stand that in a county with a high prevalence of TB, control of 
TB using directly observed therapy will be one of the most 
cost-effective investments in health that can be made.” 


HEALTH AND DEVELOPMENT 


An important question at the core of thinking about global 
health concerns the links between health and development, 
at the individual, community, and society levels. Does indi- 
vidual health produce more individual wealth and higher 
levels of economic development at the community and soci- 
etal levels? Or, are the effects in the opposite direction: Does 
more economic development at the level of society produce 
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better health for individuals, communities, and societies? 
What we find when we examine these questions is that the 
effects of health and development go in both directions. 

There is no question that good health promotes economic 
development at the level of societies. First, we know that when 
countries have to spend money to address health problems, 
they can not use that money for other purposes. Countries 
that have to spend substantial resources treating malaria, for 
example, have less money to spend not only on other areas of 
health, but also on schools, roads, and other investments out- 
side of the health sector that could spur economic growth. 

In addition, investment in economic activities, by local 
and foreign investors, is an essential ingredient to the eco- 
nomic growth prospects of low-income countries. Yet, as 
seen in one of the vignettes that opened this chapter, coun- 
tries that have high burdens of communicable diseases do 
not appear to be good investment choices. In fact, in a study 
of the impact of malaria on economic development that 
is frequently cited, it was found that “a high prevalence of 
malaria is associated with a reduction of economic growth of 
1% per year or more.”!> 

There is also growing evidence of the importance of 
health to economic development from a number of other 
studies done by economists. Some have shown that higher 
life expectancy at birth is associated with faster economic 
growth rates. These studies suggest that a country with a life 
expectancy at birth of 77 years would be expected to grow 
economically 1.6% faster each year than a country with a life 
expectancy at birth of 49 years.'® Another study showed that 
poor health was an important contributor to the slow pace 
of economic growth in Africa, compared to other countries 
with better health.” Another series of studies showed that 
improvements in nutritional status and related health status 
improvements were very important historically in boosting 
labor productivity and spurring economic growth in the 
United Kingdom and Europe. 18-20 

It is also true that higher levels of economic develop- 
ment do promote better health at the level of both individu- 
als and of society. In fact, studies that have been done on the 
impact of income on the health of different societies suggest 
that higher income is associated with better health and lon- 
ger life expectancy.*! However, more recent analyses of this 
question suggest that while income growth is associated with 
better health indicators for a country, the effect of income 
alone on health indicators is less than previously thought. 
Rather, these analyses suggest that a considerable share of 
the improvements in health indicators stem from technical 
progress such as the development of new vaccines or new 


drugs, or simple life saving approaches such as the use of 


oral rehydration for young children with diarrhea, rather 
than stemming from income growth.” 

In this light, we should ask: Is income growth necessary 
or sufficient for enhancing health status at the individual, 
community, or societal levels? Over the long run, increases in 
income will improve health. However, they will not improve 
it fast enough in most settings to achieve the health status 
objectives that many countries have set for themselves or that 
are necessary to achieve the MDGs in the time that has been 
set for them. What low- and middle-income countries must 
do, therefore, is adopt public policy choices that will allow 
them to speed the achievement of their health aims, even in 
the face of constrained income, as Kerala did. As indicated 
earlier, and as will be repeated throughout the book, this is 
the approach that has been taken by the small number of 
countries that have been particularly successful in meeting 
their health aims. 


THE COPENHAGEN CONSENSUS 


The importance of good health to economic development 
has increasingly been recognized. A panel of economic 
experts was convened in 2004 to try to identify the most cost- 
effective investments that would advance global welfare. 
Their work was referred to as “The Copenhagen Consensus,” 
and Table 3-1 indicates the rank order of the investments 
that they considered. Of the four investments that were 
ranked as “very good,” three were investments in health: 
treatment for HIV/AIDS, micronutrient supplementation, 
and control of malaria. Five investments were ranked as 
“good,” and the first among them was to combat malnutri- 
tion by developing new agriculture technologies. Four invest- 
ments were ranked “fair.” The second and third of these were 
addressing malnutrition through improving infant and child 
nutrition and reducing the prevalence of low birthweight. 
The fourth was the scaling up of basic health services. The 
economists who forged the Copenhagen Consensus were 
clearly convinced of the important link of health to develop- 
ment, the relatively inexpensive ways of addressing a number 
of key health concerns, and the high returns that would come 
from doing so.”3 


CASE STUDY 


Having read about the high returns to some investments 
in health and the need to prioritize investments in health, 
it will be valuable to end this chapter with a case study 
of another public health success story. This one concerns 
Guinea worm. Those interested in more detail in the case 


should consult Case Studies in Global Health: Millions 
Saved. 


Very good projects 


Fair projects 


1. Diseases: 10. Migration: 


Control of HIV/AIDS 
2. Malnutrition: 
Providing micronutrients 
3. Subsidies and Trade Barriers: 
Trade liberalization 
4. Diseases: 
Control of Malaria 
Good projects 
5. Malnutrition: 
Development of new agricultural technologies 
6. Water and Sanitation: 
Small-scale water technology for livelihoods 
7. Water and Sanitation: 
Community-managed water supply and sanitation 
8. Water and Sanitation: 
Research on water productivity in food production 
Governance and Corruption: 
Lowering the cost of starting a new business 


Lowering barriers to migration for skilled workers 


11. Malnutrition: 


Improving infant and child nutrition 


12. Malnutrition: 


Reducing the prevalence of low birthweight 


13. Diseases: 


Scaled-up basic health services 


Bad projects 
14. Migration: 


Guest-worker programs for the unskilled 


15. Climate: 


Optimal carbon tax 


16. Climate: 


The Kyoto Protocol 
Climate: 
Value-at-risk carbon tax 


Source: Copenhagen Consensus 2004. Available at: http://www.copenhagenconsensus.com/default.aspx?ID=158. Accessed July 8, 2006. 


The Challenge of Guinea Worm in Asia and Sub- 
Saharan Africa 


Background 


Dracunculiasis, or Guinea worm disease, is an ancient 
scourge that once afflicted much of the world. Today, it is 
truly a disease of the poor, persisting in many of the world’s 
most remote and disadvantaged regions with limited access 
to potable water, despite being one of the most preventable 
parasitic diseases. In the 1980s, an estimated 3.5 million 
people in 20 countries in Africa and Asia were infected with 
Guinea worm disease, and an estimated 120 million were at 
risk of becoming infected.” 

The disease is contracted by drinking stagnant water from 
a well or pond that is contaminated with tiny fleas that carry 
Guinea worm larvae. Once inside the human, the larvae can 
grow up to three feet long. After a year, the grown female worm 
rises to the skin in search of a water source to release her larvae. 
A painful blister forms, usually in the person’s lower limbs. To 
ease the burning pain, infected individuals frequently submerge 
the blister in water, causing the blister’s rupture and the release 


of more larvae into the water. This contaminated water, when 
it is drunk, perpetuates the cycle of reinfection. Worms, usually 
as wide as a match, can take up to 12 weeks to emerge from 
the blister. They are coaxed out by being slowly wound around 
a stick a few centimeters each day. Debilitating pain from this 
process can linger for as long as 18 months. 

Although rarely fatal, the disease takes a heavy toll by 
causing low productivity that makes it both a symptom and 
perpetrator of poverty—in Mali, it is called the “disease of 
the empty granary.” Because water in contaminated ponds is 
widely consumed during peak periods of cyclical harvesting 
and planting, an entire community can be left debilitated and 
unable to work during the busiest agricultural seasons. The 
economic damage is severe: annual economic loss in three 
rice-growing states in Nigeria was calculated at $20 million.” 
While the disease afflicts all age groups, it particularly harms 
children.” School absenteeism rises when infected children 
are unable to walk to school and when children forego school 
to take on the agricultural and household work of sick adults. 
The likelihood of a child in Sudan being malnourished is 
more than three times higher when the adults in the child’s 
home are infected with the disease. 


\ viel = | | Lo. : e 


The Intervention 


In 1980, when the U.S. Centers for Disease Control and 
Prevention (CDC) first proposed an eradication cam- 
paign, the three interventions that would be required to 
address the disease effectively did not seem feasible: con- 
struction of expensive water sources; controlling the vec- 
tor that spread the disease through the use of larvicides in 
water sources; and health education campaigns promoting 
the filtration of water with a cloth filter, self-reporting of 
infestations, and avoidance of recontamination of public 
water sources. The absence of a vaccine or cure made suc- 
cess seem even more improbable. 

The International Drinking Water Supply and Sanitation 
Decade was launched the following year, however, and the 
CDC’s Dr. Donald Henderson seized the opportunity to 
include the eradication of Guinea worm disease as a subgoal 
of the Water Decade program. Nonetheless, progress against 
Guinea worm disease remained slow until 1986, when three 
key events occurred: WHO declared eradication of Guinea 
worm disease a goal, public health ministers from 14 African 
nations met to affirm their commitment to the eradication 
effort, and U.S. President Jimmy Carter became a power- 
ful advocate, personally persuading many leaders to launch 
national eradication efforts. He also recruited the help in the 
eradication program of two former popular heads of state 
of Mali and Nigeria, General Touré and General Gowon, 
respectively, thereby consolidating political commitment in 
Africa. 

Meanwhile, technical and financial resources of the 
donor community were marshaled, and by 1995, eradica- 
tion programs had been established in 20 countries. Water 
sources were provided, mainly through the construction of 
wells; in southeast Nigeria alone, village volunteers hand- 
dug more than 400 wells. Larvicide was added to water 
sources to kill the fleas. People were taught to filter drink- 
ing water using a simple cloth filter. However, these filters 
were found to clog up and were used as decoration items 
instead.” A newly developed nylon cloth was then donated 
by the Carter Center, Precision Fabrics, and DuPont. Public 
education campaigns, including intensive efforts during so- 
called worm weeks, encouraged people to use the nylon fil- 
ters, avoid recontaminating ponds, and report infestations.”’ 
Most of the eradication staff were volunteers trained by the 
ministries of health, but they pioneered a monthly reporting 


system for tracking and monitoring that is now hailed as a 
model for disease surveillance.2* 
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The Impact 


The campaign led to a 99% drop in Guinea worm disease 
prevalence. In 2005, fewer than 11,000 cases were reported, 
compared with an estimated 3.5 million infected people in 
1986. By 1988, the campaign had already prevented between 
9 million and 13 million cases of Guinea worm disease.” 
The Asian countries that were targeted, India, Pakistan, and 
Yemen, are now free of the disease. Most remaining cases are 
in Sudan where civil conflict impeded progress against the 
disease over many years. 


Costs and Benefits 


The total cost of the program between 1986 and 1998 was 
$87.5 million, with an estimated cost per case averted of $5 
to $8.” The World Bank determined that the campaign has 
been highly cost-effective and cost-beneficial. In addition, the 
program had a very high economic rate of return, even when 
basing the calculation of economic benefits only on increases 
in agricultural productivity that accrued from people having 
avoided the disease.” 


Lessons Learned 


Success of the program has been attributed to three factors. 
The first is the exemplary coordination between major part- 
ners and donors. The second is the power of data, gathered 
through the monthly reporting system, to monitor national 
programs and to help keep countries focused and motivated 
on the program goals. The third is the high-level advocacy 
and political leadership from current and former heads of 
state, especially President Jimmy Carter and General Gowon, 
who visited and revisited villages in Nigeria to check on 
progress. The program drew on a truly global partnership 
between the CDC, UNICER, WHO, the Carter Center, 
governments, NGOs, the private sector, and volunteers that 
was able to motivate changes in individual and community 
behaviors and successfully control a disease. 


MAIN MESSAGES 


The aim of this chapter was to introduce you to some of 
the basic concepts of economics as they relate to the global 
health arena. One important message of the chapter is 
that education and health are closely linked. Good health 
encourages the enrollment of students in school at the 
appropriate age, enhanced student attendance at school, 
better cognitive performance of students, and more com- 
pleted years of schooling. Education and knowledge are 


consistently correlated with people’s engagement in more 
appropriate health behaviors and living healthier lives than 
those with less schooling. In addition, education promotes 
greater opportunities for income earning, which itself is an 
important determinant of health. 

We also learned that health is strongly associated with 
productivity and earnings. Healthier people can work harder, 
work more hours, and work over a longer lifetime than can 
those who are less healthy. Related to this in many ways, we 
also saw that health has an important relationship with pov- 
erty. If people work fewer hours because of ill health, then 
there is a risk that their income status will decline, perhaps 
below the poverty line. In addition, there is evidence from 
many countries that the direct and indirect costs to people of 
getting health services can itself push people into poverty. 

Health is an important subject for all countries for many 
reasons, among the most important of which is the amount of 
money they spend on health. High-income countries spend 
more money on health than do low-income countries. However, 
health outcomes depend not just on how much money is spent, 


but also on how the money is used. One way that countries set 
priorities for health expenditure is by using cost-effectiveness 
analysis, a tool that is used in the health sector to compare how 
much health one can buy for a given level of expenditure. All 
countries, of course, face the question of how they can maxi- 
mize the health of their population for the minimum cost. 
There are also many strong relationships between the 
health of a population and the economic development of 
the society in which they live. Better health does promote 
wealth in a variety of ways, including enhancing labor 
productivity, reducing the amount countries have to spend 
on health, and enabling a more attractive investment cli- 
mate. In addition, the negative impact of some diseases 
on economic development, such as TB, HIV/AIDS, and 
malaria, can be very significant. Economic development 
does improve health; however, many gains in health stem 
from technological progress, such as on vaccines, and low- 
income countries in particular have to develop approaches 
to improving health that will promote better population 
health faster than economic development alone will do. 
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. How does poor health status impact a person’s 
income? 


. What is the relationship between health and the 
productivity of individuals? 

. Why might the health of some culture groups be 
different from the health of others? 


. What is the relationship between a country’s expen- 
diture on health as a share of national income and 
its health status? 


. In your country, is expenditure on health from the 
public sector, private sector, or both? 


. In using cost-effectiveness analysis, why should you 


also take into account issues such as equity? 


. How could you ensure that public subsidies on 


health care appropriately benefit the poor? 


. Does “health make wealth,” or does “wealth make 


. 


10. 


health?” 


Why would Guinea worm disease have remained so 
prevalent for so long? 


What impact would the health status of a country 
have on the likelihood that people will invest in 
economic activity in that country? 
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SS I MT LS BE ME TESS LE TIE VIP SET ET SE EE ER TEE IPL SLE LE LTS NT IS SIG ST TE LLIB LENT 
LEARNING OBJECTIVES 


By the end of this chapter the reader will be able to: 
e Discuss some of the key treaties and conventions related to 
human rights 
e Discuss the meaning of a “human rights” approach to health 


e Review selected ethical and human rights concerns as they 
relate to global health 


e Review the most important ethical guidelines for research on 
human subjects 


e Discuss some of the most historically significant cases in 
human subjects research 


VIGNETTES 


Suraiya was a 21-year-old woman in Kabul, Afghanistan. 
Her sister recently died in childbirth at the age of 16 years. 
She had taken her sister to a health center when she was hav- 
ing trouble with her labor. However, the health center was 
50 miles away from their house. In addition, partly because 
of the neglect of the last government and its discrimination 
against women, the health center was dilapidated. It had 
no equipment and the midwife there was unable to save 
Suraiya’s sister. The baby died a few days later. 

John Williams was a 21-year-old office clerk in a small 
country in Africa. For 3 months, he had experienced weight 
loss, continuous fever, and chronic fatigue. He finally got up 
the strength to visit the local hospital. When he got there, the 
staff was not welcoming. They did not treat him kindly. They 
did not offer to help him. They did not arrange for him to 
be seen by a doctor. They knew that he had HIV and did not 
want to treat him in their hospital. 


Nandita, like many newborns, died in her first week of 
life in a small village in the highlands of Nepal. She had been 
born to a poor family in an area that was very underdevel- 
oped and dominated by large landlords. The area around 
their home had almost no health workers. Her mother had 
no formal education, had received no prenatal care or coun- 
seling about the birth, and could not get medical help when 
the baby fell ill. There are international agreements about 
“the right to health” to which Nepal is a signator. Therefore, 
it is important to ask questions, such as: Was Nepal unable to 
provide the health services needed to save lives like Nandita’s 
or were the political and social forces in Nepal unwilling to 
make such services a priority? Is this failure a matter of health 
policy, human rights, or both? 

A potential microbicide against HIV was being tested on 
women in 10 cities in Africa. The women were to apply the 
microbicide before any sexual encounter. The developers of 
the microbicide were hopeful that it would be at least par- 
tially effective in stopping the transmission of HIV. However, 
there was still a risk that some of the women using the micro- 
bicide would become HIV positive while participating in the 
study. There was an important debate among those working 
on the microbicide about their ethical obligations to anyone 
who became HIV positive. Did they have to provide them 
with AIDS drugs for the remainder of their life, as some were 
suggesting? 


THE IMPORTANCE OF ETHICAL AND HUMAN 
RIGHTS ISSUES IN GLOBAL HEALTH 


Ethical and human rights issues are extremely important 
in global health because they cut across many areas of both 
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human endeavor and government responsibility. In addition, 
there is a strong complementarity between good ethical and 
human rights practices on the one hand and good health out- 
comes on the other.! The previous vignettes touch only a very 
small sample of the many areas in global health that relate to 
ethical and human rights matters. 

The importance of human rights issues to global health 
is highlighted by the fact that there are international conven- 
tions and treaties that recognize access to health services and 
health information, among other health areas, as human 
rights. Yet, there are remarkable gaps in many countries in 
access to health services. In addition, the poor and the disen- 
franchised suffer from those gaps the most. 

Moreover, the failure to respect human rights is often 
associated with harm to human health. This has often been 
the case, for example, concerning diseases that are highly 
stigmatized, such as leprosy, TB, and HIV. If leprosy patients 
are not provided with the best standards of care because 
some health workers are afraid to work with them, the lep- 
rosy patients cannot stop the progression of their disease. 
If TB patients are shunned by health workers, they will die, 
after infecting many other people. There are many examples, 
such as in the vignettes about Suraiya and John, that show 
how the failure to respect the right to health of women or of 
HIV positive people can lead to poor health outcomes. 

There are also a number of critical ethical issues that 
relate to global health. Some concern ensuring that decisions 
about health investments are fair, are made in fair ways, and 
take sufficient account of equity across groups. Another set 
of ethical matters is associated with appropriate ways to carry 
out research on human subjects. 

Finally, efforts to maintain public health while dealing 
with new and emerging diseases, such as SARS or a potential 
avian influenza, raise an array of ethical and human rights 
issues. When we face a potential health threat, for example, 
what are the rights of individuals compared to the rights 
of society to protect itself from illness? Is it acceptable to 
quarantine a city? It is fair to ban travel to and from certain 
places? Should patients with TB who refuse to take their 
medicines be kept in a hospital and forced to take them? 
These are real issues with which health practitioners and 
policy makers must wrestle. 

This chapter will provide an overview of some of the 
most critical links between human rights and global health. 
It will also examine how some of those links have evolved. It 
will briefly review the most important charters and conven- 
tions that set the foundation for the health and human rights 
concerns we have today. It will also touch upon 


cern a number of 
ethical issues that are central to global health. 


The chapter 


will conclude with comments on key challenges to enhancing 
ethical and human rights interests in global health activities. 

The chapter is meant to be introductory. Nonetheless, 
it is very important as you review this chapter that you get a 
sense of key concerns about ethics and human rights as they 
relate to global health. It is also critical that you keep these 
concerns in mind both as you read this book and as you do 
further reading, writing, or working in the field of global 
health. More detailed information can be found in the mate- 
rials that are referenced in this chapter. 


THE FOUNDATIONS FOR HEALTH AND 
HUMAN RIGHTS 


There are a number of treaties and conventions that set the 
foundation for human rights concerns. The most significant 
international declaration which focuses on human rights is 
the Universal Declaration of Human Rights (UDHR), which 
was promulgated in 1948. The UDHR is generally regarded 
as the cornerstone on which most of the later treaties and 
documents pertaining to human rights are based. The UDHR 
is also considered to set the standard for human rights glob- 
ally, despite the fact that it does not have the force of law. 
With respect to health, the UDHR states in Article 25: 


(1) Everyone has the right to a standard of liv- 
ing adequate for the health and well-being of 
himself and of his family, including food, cloth- 
ing, housing and medical care and necessary 
social services, and the right to security in the 
event of unemployment, sickness, disability, 
widowhood, old age or other lack of livelihood 
in circumstances beyond his control. 


(2) Motherhood and childhood are entitled 
to special care and assistance. All children, 
whether born in or out of wedlock, shall enjoy 
the same social protection. ? 


Since 1948, more than 20 multilateral treaties that 
relate to health have been formulated which are legally 
binding on the countries that sign them. The European 
Convention on the Protection of Human Rights was signed 
in 1950. In 1966, two important treaties were adopted, 
The International Covenant on Economic, Social, and 
Cultural Rights (ICESR) and The International Covenant 
on Civil and Political Rights (ICCPR).2* The ICESR has 
been ratified and signed by 155 countries and the ICCPR 
by 160 countries.** The ICESCR focuses on the well-being 
of individuals, including their right to work in safe con- 
ditions, receive fair wages, be free from hunger, get an 


education, and enjoy the highest attainable standard of 
physical and mental health. The ICCPR discusses rights 
of equality, liberty, security, and “freedom of movement, 
religion, expression, and association.”?4 

In addition, under the auspices of the United Nations, a 
number of other important international conventions have 
been written, especially on specialized topics. The Convention 
on the Elimination of all Forms of Discrimination Against 
Women, for example, was adopted in 1979 by the United 
Nations General Assembly. It has been ratified by 83 coun- 
tries. The Convention commits states to legally promote 
equality between men and women, ensure effective protec- 
tion against discrimination against women, and to eliminate 
discriminatory practices aganst women. The Convention 
also affirms the reproductive rights of women.’ A number 
of regional treaty arrangements on human rights, the most 
extensive of which are European and Latin American, are 
complementary to the UN human rights treaty system. 

Many international human rights documents, including 
the ICCPR, have specific clauses for protecting the rights of 
children. Most articles in the general human rights instru- 
‘ments also apply equally to both adults and children. The 
Convention on the Rights of the Child (CRC), however, 
which was agreed upon in 19839, is the first human rights 
document which focuses specifically on the rights of chil- 
dren.* This document, which defines a child as “every human 
being below the age of 18 years,” accords rights to be free of 
discrimination due to ethnicity, disability, or any other cause. 
It also grants the right to health and education. In addition, 
it includes the premise that children must have a say in deci- 
sions affecting their lives. The CRC also puts the rights of 
children on the same plane as the rights of adults.* 

In its own words, the Convention on the Rights of the 
Child says the following, among other things, concerning 
health and education: 


States Parties recognize the right of the child to 
the enjoyment of the highest attainable stan- 
dard of health and to facilities for the treatment 
of illness and rehabilitation of health. States 
Parties shall strive to ensure that no child is 
deprived of his or her right of access to such 
health care services. 

States Parties recognize the right of the child 
to education, and with a view to achieving this 
right progressively and on the basis of equal 
opportunity, they shall, in particular: 


(a) Make primary education compulsory and 


available free to all; 
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(b) Encourage the development of different 
forms of secondary education, including gen- 
eral and vocational education, make them 
available and accessible to every child, and take 
appropriate measures such as the introduction 
of free education and offering financial assis- 
tance in case of need; 


(c) Make higher education accessible to all 
on the basis of capacity by every appropriate 
means; 


(d) Make educational and vocational informa- 
tion and guidance available and accessible to 
all children; 


(e) Take measures to encourage regular atten- 
dance at schools and the reduction of drop out 
rates.® 


THE “RIGHTS BASED APPROACH” 


“Human rights” is a term with which most people are familiar 
but which many people find difficult to define. It is generally 
accepted, however, that the “International Bill of Rights” is 
made up of the Universal Declaration of Human Rights, the 
International Covenant on Civil and Political Rights, and the 
International Covenant on Economic, Social, and Cultural 
Rights. It is also accepted that governments have an obliga- 
tion to respect these rights, take measures to enforce them, 
and take steps to prevent others from violating them.’ 

In simple terms, if we were to apply the human rights 
concepts discussed above to global health, this would mean, 
among other things that we would: 


e assess the impact of health policies, programs, and 
practices on human rights 

e take account of the health impacts resulting from 
violations of human rights 

e see health and human rights as inextricably linked 
and bring this notion to consideration of the determi- 
nants of health and ways in which health issues may 
be addressed.’ 


If we took this perspective, it would also cause us to pay 
particular attention in the design and implementation of 
global health efforts to: 


e the participation in program design and planning of 
affected parties and communities 
e equity across groups 


e the empowerment of individuals over their own lives 
e holding people accountable for engaging in health 
efforts in a manner that respects human rights.’° 


In addition, this approach to work in health would 
cause us to ask the following questions about different health 


interventions: 


Who is being served? 

How are they being served? 

Are they being served fairly? 

Are they being served with dignity and respect for 

their culture? 

e Are they participating in decisions about these services? 

e Are decisions made in open and transparent ways, in 
conjunction with the community? 

e Who is not being served, and why are they not being 
served? 

e Is there clear accountability for the services being 

rendered appropriately or not?! 


SELECTED HUMAN RIGHTS ISSUES 


There are a variety of human rights issues that relate to health 
that could be discussed here. In the section that follows, 
however, four selected topics are examined briefly because 
they are indicative of some of these human rights issues. 
These include: health as a human right, HIV/AIDS and 
human rights, some matters related to patents and access to 
medicines, and the extent to which human rights in health 
are absolute. 


Health as a Human Right 


The preamble to the constitution of the World Health 
Organization, which was formulated in 1946, states, “The 
enjoyment of the highest attainable standard of health is one 
of the fundemantal rights of every human being.”" In addi- 
tion, as noted above, a number of treaties signed after 1946 
have further promoted the principle that health is a funda- 
mental human right. One very important question, however, 
is the extent to which countries are able or willing to honor 
this right. 

The simplest answer to this question is that, while there 
is increasing attention globally to the links between health 
and human rights, there is no mechanism for holding coun- 
tries accountable for ensuring that they honor or even try to 
honor the right to health. The international mechanism now 


in place for reviewing compliance with treaties and conven- 
tions that include the right to he 


alth is voluntary reporting 
by countries. In addition, 


there are provisions in human 
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rights treaties and conventions that recognize that resource 
poor countries will not be able to help all of their people to 
“achieve the highest standard of health possible.”? There is 
also no clear definition of the meaning of the right to health 
or indicators agreed among countries for measuring progress 
against that goal.” Although there is considerable attention 
to the MDGs and the progress of meeting them, the discus- 
sion that surrounds the MDGs globally frequently does not 
explicitly take human rights issues into account. 

Nonetheless, several countries, including Brazil, 
Thailand, and South Africa have recently incorporated 
human rights important to health into national legislation 
and new constitutions.’? In addition, a 1999 court case in 
Venezuela has interesting relevance to the matter of health 
and human rights. In this case, the court held that the 
Venezuelan government violated the constitutional right of 
its people to health by failing to guarantee people living with 
HIV/AIDS access to antiretroviral therapy. The court ruled 
that this right is both part of the Venezuelan constitution and 
also a part of the ICESCR, to which Venezuela is party.'4 


Human Rights and HIV/AIDS 


As much as any health condition in history, HIV/AIDS raises 
a host of human rights issues. These issues arise partly from 
the fact that HIV/AIDS is a health condition that is associ- 
ated in most cultures with significant amounts of stigma and 
discrimination. Many people see HIV/AIDS, for example, 
as a disease that people bring on themselves by engaging in 
what they consider to be promiscuous behavior. This could 
include engaging in homosexual sex, injecting drug use, hav- 
ing multiple sex partners, or participating in commercial sex 
work. In addition, in places that are not familiar with how 
the disease is spread, there is often great fear of catching the 
disease. Although an entire book could be written about this 
subject, some brief comments are given on a small number 
of the human rights issues related to HIV/AIDS. 

An important question that has arisen in many societies 
is how to protect the rights of people who are HIV positive to 
employment, schooling, and full participation in social activi- 
ties. When the epidemic was first recognized in a number 
of developed countries, there was considerable discrimina- 
tion against people who are HIV positive, some of whom 
lost their jobs or were not allowed to enroll in school. Such 
discrimination continues in many places, which raises funda- 
mental questions of the rights of people who are living with 
HIV/AIDS. 

Another matter that has arisen, as suggested earlier, is the 
access of people with HIV to health care. At least at the early 
stages of an HIV epidemic in a country, most health workers 


are poorly informed about HIV, not aware of how it is spread, 
and have serious fears about caring for people who are HIV 
positive. There are examples of many settings in which people 
living with HIV/AIDs have been denied care or treated with 
discrimination and stigma when they did receive care. 

There are also a number of questions concerning HIV 
testing. For many years, a cardinal principle of work on 
HIV has been that testing for it should be voluntary and 
confidential. This is to ensure that people are not forced 
against their will to get tested and then discriminated 
against if people find out that they are HIV-positive. More 
recently, however, an increasing number of people involved 
in HIV activities have come to believe that in settings with 
high rates of prevalence of HIV, every adult should be tested 
for it. People promoting this approach want to encourage 
much greater testing for HIV because it is spread largely by 
people who are HIV positive, do not know their status, and 
have unprotected sex with multiple partners. 

In line with this, Botswana has become the first country 
to have a policy of testing for HIV that is based on “opting 
out” of testing, rather than volunteering to get tested. In this 
case, any adult having contact with the health system is asked 
to take an HIV test. They have to opt out and ask not to get a 
test or one will be given. Despite the increasing calls for this 
type of approach, there remains considerable concern among 
a substantial number of those involved in HIV efforts that 
even a well-organized country like Botswana will not be able 
to implement such a program without de facto coercion of 
people to get tested.’ 

Other human rights issues that relate to HIV/AIDS 
concern the issue of patient confidentiality. For many years, 
there has been widespread agreement that HIV information 
about patients needed to be kept confidential to ensure that 
those who are HIV positive would not be discriminated 
against. Yet, the healthcare settings in many resource-poor 
countries that have high rates of HIV are poorly organized, 
do not operate very efficiently, and are not accustomed to 
treating patients and patient records confidentially. They 
also may not have the physical space to treat their patients 
privately and confidentially. 

In addition, and also related to concerns about privacy, 
there are important questions about disclosure of HIV sta- 
tus. Should the healthcare system notify spouses or sexual 
partners of the HIV status of patients? Should the patients do 
that? What are the risks, for example, if a husband is notified 
about the status of his wife that he may harm her, reject her, 
or that his family will throw her out of the house? 

Those issues are just a small sample of the many rights 
related questions that arise in relation to HIV/AIDS. While 
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these questions may be more prominent when thinking 
about HIV/AIDS, many of them are relevant to health more 
generally, such as treating people with respect, treating 
patients and their records confidentially, not discriminating 
against people because of their health conditions, and being 
sensitive to the social and cultural milieus within which 
patients live. 


Human Rights Are Not Always Absolute 


The importance of protecting human rights related to health 
is widely acknowledged. Yet, it is also widely understood 
that there are exceptional circumstances under which these 
rights may be temporarily suspended, such as to protect the 
interest of the public during an influenza epidemic when 
governments might suspend for a certain time the right of 
people to leave their homes, to go to work, to travel, or to 
participate in mass gatherings, such as sporting events. Few 
people would deny the obligation of governments to have 
laws that govern public health actions. However, most of 
those working in public health also believe that any suspen- 
sion of rights must be carried out with due process. They also 
believe that it is very important to monitor rights during the 
suspension period and make all efforts to reinstate rights as 
soon as possible.’® 


Intellectual Property Rights and Global Health 


Any discussion of global health and human rights brings 
up the question of access to medicines and how this is 
affected by patent rights. This has become an especially 
important and contentious matter in the last decade, 
as the World Trade Organization has been formed and 
agreements concerning patents have been negotiated, as 
part of the TRIPS Agreement (Trade-Related Aspects of 
Intellectual Property Rights). This question has also come 
to the forefront because of the high costs of drugs to treat 
AIDS, the inability of most HIV-affected people in low- 
income countries to pay for those drugs, and the concern 
of many people that it is not ethical or just to allow so 
many people to die of AIDS in developing countries when 
medicines are available to treat them. The challenge with 
respect to patents for medicines needed by the poor in 
the developing world is how to encourage scientific dis- 
covery of diagnostics, drugs, and vaccines while ensuring 
the affordability of medicines by poor people in poor 
countries. 

The basic principle behind granting intellectual prop- 
erty rights is to provide incentives for research, devel- 
opment, and use of new technologies. Patents give the 
inventor the right to exclude others from making, selling, 


or importing his invention for a fixed time period. The 
quasi-monopoly granted to the patent holder allows the 
setting of prices without regard to ordinary market forces 
and, therefore, allows higher prices than would be the case 
in the event of competition. 

Many people believe that the possibility of getting a 
patent on a discovery, such as a drug, is essential to ensur- 
ing the continued search for new drugs. This is certainly the 
position of the major pharmaceutical manufacturers and 
is embedded in international trade agreements to a large 
extent. On the other hand, WHO has pointed out that in 
spite of the incentives of patents, only 11 out of the 1223 
chemicals developed between 1975 and 1996 were to treat 
some of the most important diseases that affect poor people 
in low- and middle-income countries.'” In fact, a recent 
WHO commission on intellectual property rights and inno- 
vation concluded that patents are only one of a number of 
factors that encourage innovation of pharmaceutical prod- 


Those who participate in the study must freely give 
their consent to do so. They must be given informa- 
tion on the “nature, duration, and purpose of the 
experiment.” They should know how it will be con- 
ducted. They must not be forced or coerced in any way 
to participate in the experiment. 

The experiment must produce valuable benefits that 
can not be gotten in other ways. 

The experiment should be based on animal studies and 
a knowledge of the natural history of the disease or 
condition being studied. 

The conduct of the research should avoid all unneces- 
sary physical and mental suffering and injury. 

The degree of risk of the research should never 

exceed that related to the nature of the problem to be 
addressed. 

The research should be conducted in appropriate 
facilities that can protect research subjects from harm. 
The research must be conducted by a qualified team of 
researchers, 

The research subject should be able to end participa- 
tion at any time. 


The study will be promptly stopped if adverse effects 
are seen. 


Source: Regulations and Ethical Guidelines—Directives for Human 
Experimentation—Nuremberg Code. Available at: http://ohsr. 
od-nih.gov/guidelines/nuremberg. html, Accessed August 3, 2006. 
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ucts and that financial and other incentives are also impor- 
tant. The commission also said that it was important that 
mechanisms be adopted to ensure access to pharmaceutical 
products when they are developed." 

Some countries have historically refused to grant pat- 
ents or have granted only process patents on what they 
regard as “essential drugs,” because they believe that their 
people have a right to these drugs at affordable prices. In 
principle, the human rights approach to health does not 
reject the concept of intellectual property rights. However, 
it does focus on the effect that granting such rights has on 
the more marginalized and disadvantaged sections of peo- 
ple. It is with this in mind that those advocating a human 
rights approach to health, as well as others concerned about 
the price of medicines, insist on safeguard mechanisms to 
ensure access to medicines by all who need them, and on 
special exceptions to intellectual property rights for least 
developed countries.!” 


THE FOUNDATIONS FOR RESEARCH ON 
HUMAN SUBJECTS 


The foundations for research on human subjects developed 
out of concerns about unethical and inhumane Nazi experie- 
mentation on human subjects during World War II. These 
concerns grew as people learned more about the medical 
experiments that the Nazis conducted on prisoners during 
the war. The first set of guidelines for the ethical conduct of 
research on human subjects was issued in 1948 and others 
have followed since then. 


The Nuremberg Code 


The Nuremberg Code was formulated in 1948, following the 
verdict of an American military war crimes tribunal that con- 
ducted proceedings against 23 Nazi physicians and adminis- 
trators for their willing participation in what were deemed 
to be war crimes and crimes against humanity. This group 
had conducted research studies and experiments on concen- 
tration camp prisoners that resulted in death or permanent 
deformity. The Nuremberg Code sets specific requirements 
which physicians are supposed to follow when conducting 
experiments on human subjects.” (See Table 4-1.) 


The Declaration of Helsinki 


In 1964, the World Medical Association developed a set of 
ethical principles for biomedical research with human sub- 
jects. The main purpose of the Declaration of Helsinki was to 
ensure adequate protection of the rights of individuals who 
participated in such research. The Declaration of Helsinki 
was revised in 1975, 1983, 1989, 1996, and 2000.2! 


The basic principles of the Declaration of Helsinki are 
noted in Table 4-2. 

On July 12, 1974, the U.S. National Commission for the 
Protection of Human Subjects of Biomedical and Behavioral 
Research was created via the United States National Research 
Act. The mandate of the Commission was to help identify 
basic ethical principles for the conduct of biomedical and 
behavioral research in human subjects and to develop guide- 
lines that researchers would be required to follow so that all 
human research is in line with the ethical principles identi- 
fied. The Commission prepared what has come to be known 
as the Belmont Report. The research principles in that report 
are outlined in Table 4-3. 

These principles are to be put into practice by getting 
informed consent from any study participant, ensuring that 
the research is grounded in a rigorous assessment of risks 
and benefits, and being certain that participants are selected 
fairly.” 


KEY HUMAN RESEARCH CASES 


There are a number of cases of research on human subjects 
historically which have helped to raise ethical concerns about 
such research and encouraged the development of guidelines 
for such research, as well. Among the best known of these 
is the Tuskegee Study that took place in the United States. 
Several other U.S. cases have also been instrumental in estab- 
lishing guidance on carrying out research on human subjects. 
These are discussed briefly below. It is important to note that 
these took place at times when guidelines for such research 
were not nearly as developed as they are today. 


The Tuskegee Study 


In 1932, the United States Public Health Service, in collabo- 
ration with the Tuskegee Institute, began a study in Macon 
County, Alabama, to record the natural history of syphilis. 
One of the aims of this study was to justify syphilis treatment 
programs for African Americans, at a time of considerable 
discrimination against such people and the lack of such 
programs. This study was called the “Tuskegee Study of 
Untreated Syphilis in the Negro Male.”” 

Six hundred African-American men took part in the 
study, 399 with syphilis and 201 who did not have the 
disease. The men were told by researchers that they were 
being treated for “bad blood,” a term that was used locally 
to describe a number of ailments, including syphilis, ane- 
mia, and fatigue. Those participating in the study received 
free medical exams, meals, and burial insurance. The study 
was originally projected to last 6 months but went on for 


40 years.” 


A physician’s duty in research is to protect the life, 
health, privacy, and dignity of the human participant. 
Research involving humans must conform to generally 
accepted scientific principles and be based on a thor- 
ough knowledge of scientific literature and methods. 
Such research must be governed by research protocols 
and those protocols should be reviewed by an indepen- 
dent committee. 

Research should be conducted by medically/ 
scientifically qualified individuals. 

The risks and burdens to the participants should not 
outweigh benefits. 

A researcher should stop a study if risks are found to 
outweigh potential benefits. 

Research is justified only if there is a reasonable likeli- 
hood that the population participating in the study will 
benefit from the results. 

Participants must be volunteers and give their 
informed consent to such participation. 

Every precaution must be taken to respect privacy, 
confidentiality, and participant’s physical and mental 
integrity. 

Tests of medicines must be against the best available 
medicine that already exists. 

Study participants should get access to any diagnos- 
tics or medicines that are developed as a result of the 
study. 


Investigators are obliged to preserve the accuracy of 
results; negative and positive results should be publicly 
available. 


Source: World Medical Association, Declaration of Helisinki. 
Available at: http://www.wma.net/e/policy/b3.htm. Accessed 
August 12, 2006. 


In July 1972, a front-page story appeared in the New 
York Times about the Tuskegee study. This article caused 
immense public concern and led the Assistant Secretary for 
Health and Scientific Affairs to appoint an advisory panel to 
review the study. The panel found that the men had never 
been properly informed of the real purpose of the study, that 
they had been misled, and that they lacked the information 
needed to give informed consent to participate in the study. 
In addition, the panel found that the men were never given 
adequate treatment for their disease even when penicillin 
became the drug of choice for syphilis in 1947. The panel fur- 
ther found that the participants were never given the choice 


Basic Ethical Principles 

e Respect for Persons: The autonomy of individuals 
must always be respected and persons with diminished 
autonomy are entitled to protection. 
Beneficence: Research subjects should be protected 
from harm at all times. Efforts must also be made to 
maximize possible benefits and minimize possible 
harms. 
Justice: The benefits and risks of research must be dis- 
tributed fairly. 

Applications of the Principles 

e Informed Consent—Persons must be given an oppor- 
tunity to choose what shall or shall not happen to 
them. This must be based on the disclosure to them of 
sufficient information, in a manner that they can thor- 


oughly understand. This consent must also be given 
completely voluntarily. 
Assessment of Risks and Benefits—There must be a 


careful and data based assessment of the magnitude 

of possible harm and anticipated benefits. This assess- 
ment must take account of many possible types of 
harms and benefits. Inhumane treatment of research 
subjects is never allowed. Risks must be reduced as far 
as possible. Special attention should be paid if vulner- 
able populations will be involved in the research. 
Selection of Subjects—There must be fair procedures 
and outcomes in the selection of those participating in 
the research. 


Source: Regulations and Ethical Guidelines—The Belmont 
Report Ethical Principles and Guidelines for the Protection of 
Human Subjects of Research. Available at: http://ohsr.od.nih.gov/ 
guidelines/belmont.html. Accessed Auguust 3, 2006. 


of quitting the study, even when this new, highly effective 
treatment became widely used. 

These findings led the advisory panel to conclude that 
the knowledge gained from the study was limited when com- 
pared to the risks to the study participants and that the study 
was, therefore, “ethically unjustified.” The panel advised 
that the study immediately be stopped and in November 
1972, the Assistant Secretary for Health and Scientific Affairs 
ended the Tuskegee study.” 

In the summer of 1973, the study participants received 
more than $9 million as part of a settlement to a class-action 
lawsuit filed by the National Associ 


ation for the Advancement 
of Colored People (NAACP) 


- As part of the settlement, the 
U.S. government promised to give free medical and burial 
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services to all living participants, as well as health services for 
wives, widows, and children who had been infected because 
of the study.” 

The manner in which the Tuskegee study was carried 
out and the important ethical questions it raised are known 
to almost all researchers who conduct research on human 
subjects. It has had a profound impact on the carrying out of 
human subjects research in the future. 


The Willowbrook School Study 


The Willowbrook State School, situated in New York state 
in the United States, was an institution for mentally handi- 
capped children. Physicians associated with the institution 
wanted to do a study of hepatitis, which was rampant at the 
school. From 1956 to 1972, as part of the study, children 
were intentionally infected with the hepatitis virus. The study 
leaders believed that this was ethical because almost all chil- 
dren at the school were likely to become infected within 6 to 
12 months after entry to the school and the study leaders did 
ask the parents of the children to give informed consent for 
their children’s participation in the study. The study design 
was approved by the funding agency and the Executive 
Faculty of the New York University School of Medicine. The 
study was started, however, before there was an appropriate 
review committee for human experimentation related to the 
school, but when such a committee was established, it also 
approved the study design. 

The study was halted after public concern about the 
manner in which it was being conducted. There were two 
main criticisms of the study. The first concern was that there 
was no real gain to be had from intentionally infecting the 
children with hepatitis. Rather, they could have studied the 
disease in children who became naturally infected. In addi- 
tion, the school was short on space and it appeared that the 
only space available was on a ward in which the research was 
being carried out, which suggested that unless parents con- 
sented to their children participating in the study, they could 
not be admitted to the school. This was thought by critics 
of the study to be unethical because it essentially coerced 
parents to participate in the study so that they could get their 
severely handicapped children into the school.24#25 


Jewish Chronic Disease Hospital 


Studies were conducted at the Jewish Chronic Disease 
Hospital in New York City in 1963 to better understand 
the processes involved when the body rejected human 
transplants. This was done by injecting chronically ill 
patients who did not have cancer with live human can- 
cer cells. The physicians who managed the study did not 


inform the patients that they would be injected with live 
cancer cells. Their rationale in not doing this was that 
they could safely assume that the patients would reject the 
cells, and if they were informed they would not have given 
consent for the live cancer cells to be injected in them. 
Later review of the study led to the censure of the study 
investigators, but this was later dropped.” 


Milgram Obedience Study 


Stanley Milgram, a social psychology researcher at Yale 
University, designed studies to learn about conditions of 
obedience and disobedience. He asked a group of “teachers,” 
paired to a group of “learners,” to give electric shocks of 
increasing intensity to the learners when the learners made 
mistakes. Milgram told those serving as teachers that he was 
studying the effect of punishment on learning behaviors. In 
fact, he was studying the willingness of the teachers to fol- 
low his instructions about shocking the learners. In fact, the 
learners were not being shocked at all. 

In carrying out this experiment, Milgram wanted to 
understand better what could drive people to be willing 
to exert pain on others, as was done in World War II 
during the genocide, when many participants said they 
harmed others because they were just following orders. 
Milgram did not reveal the true study design to the teach- 
ers, because he wanted to see if they would really give 450 
volts of shock to the learners. 

Milgram’s study was criticized as unethical because it 
caused great stress to those who thought they were admin- 
istering the shocks. This raised questions about the extent 
to which study participants should be subjected to stresses, 
especially when they were not really told the true design of 
the study.””-”” 


Institutional Review Boards and Human Subjects 
Research Today 


It is important to reiterate that the studies indicated above 
were conducted at a time when approaches to research on 
human subjects were not nearly as well developed as they are 
today. There are now committees within various organiza- 
tions that conduct research that review all proposed research 
on human subjects. These are called Institutional Review 
Boards (IRBs). As they review proposed research today, they 
bring to their reviews the lessons and experience that have 
been generated from research done earlier and some of the 
problems with such research, such as those indicated above. 
Individual countries also have organizations that oversee the 
work of IRBs and help to disseminate knowledge about best 


practices for their work. 


Ethical Issues in Making Investment C 


ETHICAL ISSUES IN MAKING INVESTMENT 
CHOICES IN HEALTH 


As noted earlier, one central issue in global health is the need 
to make choices among investments that can enhance the 
health of the population. This is necessary, especially in low- 
and middle-income countries, because resources will always 
be less than needed to meet all health needs. We have also dis- 
cussed earlier how cost-effectiveness analysis is one important 
tool for making such choices. In addition to the issues raised 
by the application of cost-effectiveness analysis that were 
raised in Chapter 3, such analysis also raises some interesting 
ethical issues. A number of these are noted hereafter. 

First is the question of the priority that should be given 
in cost-effectiveness analysis to the worst-off members of 
society. Many of those who work on health take a view that 
“benefiting people has greater moral value, the worse off 
those people are.”*” However, especially in developing coun- 
tries, there are so many poor people that those carrying out 
the analysis of health investments and making policies in 
health will have to consider carefully how much priority they 
attach to the worse off. Related to this is the question of how 
such people are defined. Are these people, for example, those 
who are in ill health today, or are they people who are the 
most vulnerable to being in ill health in general?*° 

Another interesting question is how one makes choices 
between providing a small benefit to a large number of peo- 
ple or a large benefit to a small number of people. One case 
cited in the literature that occurred in the state of Oregon in 
the United States was an analysis that showed that society 
would get greater health gains by investing in capping the 
teeth of 100 people, compared to carrying out the removal 
of one appendix that was needed because of acute appen- 
dicitis. In the end, the state decided that it would have to 
choose the appendectomy, given that this is life threatening. 
Consideration of this type of issue caused the state to change 
its overall approach to the analysis of potential investments 
in health.*° 

Another ethical issue concerns the choice between “fair 
chances and best outcomes.”*° Let us say that one has a 
choice between screening two groups of women for breast 
cancer. In one group are poor women in a city. In the 
other group are better-off women in the suburbs. The best 
outcomes might be achieved by focusing on the better-off 
women, because they are much more likely to go for fol- 
low-up on any findings and have successful outcomes than 
the poorer women. However, would that be fair? Would it 
be fairer to give each group an equal chance to get screened? 
Would it be most fair to focus on the poorer women, given 


the priority one wants to accord to the disadvantaged? Even 
if one agreed to put a priority on fair chances, should they 
be organized by equal proportion, by lottery, or by another 
method?” 

There are also interesting questions that arise over the 
extent to which societal resources should be used to address 
the health needs of people whose health problems may relate 
to their own health behaviors. Would you want tax money 
that you pay to help take care of the health needs of people 
who smoke? Would you be willing to use your tax money 
to help meet the health needs of people addicted to heroin? 
What about someone injured on a motorcycle while not 
wearing a helmet?” 

The medical profession provides care only on the basis of 
need and not on the basis of the actions that have led to that 
need. Generally, those considering the ethical issues involved 
in these decisions believe that it would be fair to deny care or 
give a lower priority to the care of individuals whose behavy- 
lors appear to have caused the need for care only if “the needs 
must have been caused by the behavior; the behavior must 
have been voluntary; the persons must have known that the 
behavior would cause the health needs and that if they engaged 
in it their health needs would receive lower priority.”?! These 
are rarely, if ever, the case, even when dealing with cigarette 
smoking, both because it is addictive and because it usually 
begun by adolescents who are not well-informed.?! 

There are other questions that arise when considering 
investment choices in health and the use of cost-effective- 
ness analysis. These might include decisions about the 
cut-off value of investments one would be willing to make 
or the manner in which one should consider people with 
disabilities, because the methodology for DALYs inherently 
values a condition of disability less highly than a condition 
of good health. One could thoughtfully consider these and 
other related issues at great length. The important point of 
this section, however, is that it is critical, when considering 
investment choices and the tools that one will use to make 
decisions about them, that one should explicitly identify and 
assess ethical choices and how they relate to the aim of social 
justice that is at the core of public health work. 


KEY CHALLENGES FOR THE FUTURE 


Efforts to incorporate ethical and human rights concerns 
into global health work face a number of challenges. Some of 
these are briefly indicated here. 

| One very important point is that many students of pub- 
lic health and global health get insufficient exposure in their 
training to ethical and human rights issues. Normally, they do 
have to understand the core concepts of research on human 
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subjects and how an IRB functions. However, they may have 
few opportunities to take courses that cover broader issues 
of human rights and health or give them fuller opportunities 
to cover ethical issues in research and in policy making. This 
chapter is a small attempt to correct that gap. 

Second, as indicated earlier, there are enormous gaps in 
holding countries accountable for meeting their obligations 
under international conventions that refer to the right to 
health. On the one hand, there has been increasing pressure, 
largely brought on by HIV/AIDS, to hold countries account- 
able for providing AIDS drugs to their people. On the other 
hand, as indicated earlier, compliance with human rights 
norms is self-reported by countries. There are really no indi- 
cators for measuring such compliance, and there are really no 
enforcement mechanisms either. Perhaps the movement to 
focus attention on global health needs, which is discussed in 
greater detail in Chapter 15, can serve as a platform for hav- 
ing civil society increasingly holding countries accountable 
for enhancing the right of their people to health, particularly 
their poorest people. 

Third, there is also a lack of explicit review of the fair- 
ness of many of the investment choices that are being made, 
both by countries and by the development assistance agen- 
cies with which they work. If one reviews the documents 
that relate to investments in health in low- and middle- 
income countries, one will generally see that particular 
attention is paid to ensuring that project benefits go to 
disadvantaged people. However, it is rare that there will be 
explicit reviews or articulation of how investment choices 
are made, the ethical choices that were a part of them, and 
the basis for the investment decisions. With respect to HIV/ 
AIDS, for example, what criteria will be used to allocate 
drugs if there are more people clinically eligible for drugs 
than the amount of drugs available? Will it be access to the 
health center, so that there is a greater likelihood that the 
person will comply with treatment? Will it be pregnancy, 
so that one can reduce maternal to child transmission? If 
there were a greater need to articulate these choices more 
openly, then these decisions might be made more fairly. 

In addition, though there has been important progress 
in establishing IRBs and ensuring that proposed research on 
human subjects is reviewed before being carried out, there is 
little review of how the IRBs themselves have been function- 
ing. Such a review and the strengthening of IRBs in relatively 
weaker or less well endowed settings is important to ensuring 
that research on human subjects is done properly. 

There are also some interesting issues on the agenda 
of human subjects research that are still being wrestled 
with internationally. One concerns the standard of care. 


The Declaration of Helsinki says that vaccines, diagnos- 
tics, and therapeutics, for example, must be tested against 
the best available standard of care that already exists. We 
may wish to ensure that there is no deviation, even in 
developing countries, from such standards. However, does 
this requirement prohibit the development of new drugs, 
diagnostics, or vaccines that might not be as effective as the 
existing standard of care but which, nonetheless, might be 
more cost-effective than that standard in some developing 
countries?** 


Key Challenges for the 


In addition, considerable attention is being paid to the 
rights of communities that are participating in research. Some 
people have suggested that such communities should be given 
compensation for their participation. Such compensation might 
include training or cash. It has also been proposed that com- 
munities should have access to the products that the study 
eventually leads to. Thus, if they participated in a study on the 
effectiveness of AIDS drugs, for example, they would be entitled 
to such drugs in the future at the expense of those managing the 
study. There is no clear outcome to such discussions as of yet.*4 


70 @ 


. What is meant by “the right to health?” 


. What are the key features concerning health of the 
Universal Declaration of Human Rights? 


. What are the most important points of the 
Convention on the Rights of the Child? 


. Howmight one carry outa “human rights approach” 
to health in global health efforts? 


- What are some of the concerns with the impact of 
patents on the availability of affordable medicines 
in the developing world? 


. What steps might be taken internationally to 
encourage the development of drugs, while ensur- 
ing their affordability in developing countries? 
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10. 


. What are some of the key ethical concerns in carry- 


ing out research on human subjects? 


. What are some of the most important ethical issues 


that deserve attention when choices are being made 
about investments in health? 


. How could | one encourage countries and their 


development partners to pay greater attention to 
human rights issues in health? 


What rights and compensation do you think 
should be given to communities that participate in 
research on human subjects that is trying to find 
new drugs? 
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LEARNING OBJECTIVES 
By the end of this chapter the reader will be able to: 


e Describe the main functions of a health system 
e Review how health systems are organized 
e Discuss selected examples of health systems 


e Outline key health system issues and how they might be 
addressed 


e Describe how health systems in low- and middle-income coun- 
tries might better improve health outcomes 


e Describe some examples of successful efforts at public and pri- 
vate sector cooperation in health services delivery 


VIGNETTES 


Uchenna lived in Nigeria. She had a high fever and suspected 
she had malaria. Her family took her to the local health clinic. 
When they arrived, at 11:00 in the morning, the clinic was 
not open. In addition, the community health worker who 
staffed the clinic was nowhere to be found. Her family knew 
that the clinic rarely operated as it was supposed to and took 
her instead to the district hospital. She waited 6 hours to be 
seen, but was finally examined by a doctor and given medi- 
cine for malaria. 

Sajitha lived in a small village in northern India. She 
woke up with a rash that covered the upper half of her body. 
Her family lived quite far from the government health center 
and had little faith in the quality of the staff there. Thus, they 
took Sajitha to a local medical practitioner. He came from 
the village, he was always polite to people, he could be paid 
in cash or in kind, and he seemed to have a good record in 


curing people of their ills. He examined Sajitha, gave her an 


injection of Vitamin B,, and told her she would be fine. He 
used the same needle on Sajitha that he had used on several 
other people that day. 


Melissa lived in the state of Virginia in the United 
States. She had been unemployed for some time, had little 
money, and had no health insurance. She also had cancer. 
She was thousands of dollars in debt to doctors and hospitals 
for the tests and treatment she had received so far; however, 
she needed more treatment, more drugs, and additional 
surgery. Several physicians would not take her as a patient 
because she had no health insurance. Eventually, after she 
became sicker, she found a physician who would do the sur- 
gery for very low cost. Unfortunately, she was so ill by the 
time she got the operation that she died a few months later 
from the cancer. 

Cesar lived in San Jose, the capital of Costa Rica, and 
had been ill for some time. He visited his local health center, 
where he was referred to the national hospital because it 
appeared that he might have cancer. The national hospital 
confirmed the diagnosis of cancer and then treated him with 
drugs and surgery. He stayed several weeks in the hospital 
during his recovery. The cost of Cesar’s care was covered by 
the Costa Rican Social Security System, part of the system of 
universal health insurance in that country. 


INTRODUCTION 


It is especially important for several reasons to learn about 
health systems early in one’s study of global health. First, 
health services are provided to people through health sys- 
tems. Second, many countries spend an important share of 


their national income on health systems. Third, individuals 
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often spend a considerable share of their family income on 
health, as well. Fourth, many health systems do not function 
as planned. Fifth, health outcomes in many settings can only 
be improved if the effectiveness and efficiency of the health 
system is improved. Lastly, the performance of many 
health systems could be enhanced if they would focus more 
on effectively carrying out a selected number of low-cost but 
high-impact interventions. 

In addition, if the MDGs are to be met, then health 
systems will have to be strengthened in many countries. 
People can not escape poverty and hunger if they are ill or 
have to spend an important share of their financial resources 
on health services. Nutritional status can not be enhanced if 
health systems can not help to de-worm children and provide 
some of them with selected micronutrient supplements. to 
some children. Moreover, the burden of malaria, TB, and 
HIV cannot be addressed effectively without considerable 
improvement in the health systems of most of the low- 
income countries and some middle-income countries.' 

This chapter is about health systems. It will introduce 
you to what a health system is and the functions that health 
systems carry out. It will examine how health systems are 
organized. It will also review how different countries have 
chosen to address the main functions of a health system. It 
will discuss the key issues that health systems face in meet- 
ing their main aims, especially in low- and middle-income 
countries, and how they might be addressed. It will also look 
more broadly at how health systems can help to achieve 
better health outcomes for the poor. It will conclude with 
several cases about effective collaboration between the public 
and nongovernmental sectors in the provision of healthcare 
services. You should note that this chapter focuses largely on 


health services. This is only one of many important parts of 
a health system. 


WHAT IS A HEALTH SYSTEM? 


The World Health Organization defines a health system as 
“all actors, institutions and resources that undertake health 
actions—where a health action is one where the primary 
Intent is to improve health.”? A related definition of a health 
system is “the combination of resources, organization, and 
management that culminate in the delivery of health services 
to the population.” 


Another way to put this would be to see the health sys- 
tem as: 


e “All those who deliver health care—such as doc- 


tors, nurses, village health workers, and traditional 
healers 


¢ The money flow that finances such care 


e The activities of those who provide specialized inputs 
into the healthcare process, including medical and 
nursing schools and drug and device manufacturers 

e The financial intermediaries, planners, and regula- 
tors, who control, fund, and influence those who 
provide care—including ministries of health, finance, 
and planning, social and private insurance institu- 
tions, and regulatory bodies 

e The activities of organizations that deliver preven- 
tive services, such as immunization, family planning, 
infectious disease control, and ‘health education’ 
including on topics such as nutrition, smoking, and 
substance abuse.” 


It is important to remember when considering health 
systems that they are composed of a set of interdependent 
parts. The organizations, money, and people that comprise 
health systems may be public, private for-profit, or private 
not-for-profit. 


THE FUNCTIONS OF A HEALTH SYSTEM 


The World Health Organization produces a report each year 
on a special topic of interest and the World Health Report 
2000 focused entirely on health systems.° That report has 
been widely read and has been the basis for considerable 
analysis of the goals of health systems, their functions, how 
they are organized, and how well they perform. 

The World Health Report 2000 suggests that there are 
three goals for every health system: 


e Good health 
e Responsiveness to the expectations of the population 
e Fairness of financial contribution® 


The report further suggests that if these are the goals of 
health systems, then each health system has four functions 
to play: 


e Provide health services 

e Raise money that can be spent on health, referred to 
as “resource generation” 

e Pay for health services, referred to as “financing” 

e Govern and regulate the health system, referred to as 
“stewardship”® 


Elaborating somewhat on those ideas, one could say that 
all health systems should do the following: 


e Provide access to a comprehensive range of health 
services, including prevention, diagnosis, treatment, 
and rehabilitation 

e Protect the sick and their families against the financial 
costs of ill health and disability through the estab- 


lishment and operation of some type of insurance 
scheme 

e Improve the health of populations through appropri- 
ate governance of the health system, regulation of 
that system, promotion of good health, and the carry- 
ing out of key public health functions, such as surveil- 
lance, the operation of public health laboratories, and 
food and drug administration’ 


HOW ARE HEALTH SERVICES ORGANIZED? 


Health systems are generally organized into three levels of care 
that are usually referred to as primary, secondary, and tertiary. 
In most high-income countries, primary care is provided by 
a physician who is the first point of contact with the patient. 
Secondary care is usually provided at a general hospital, which 
is usually located in towns and cities. At these hospitals, one 
would get treatment for certain illnesses and conditions, 
including medical procedures and surgery that the primary 
care physician can not do. Tertiary care is provided in highly 
specialized hospitals that are generally located only in major 
cities. These specialized hospitals are staffed with a wide range 
of physicians and can address a diverse array of illnesses with 
high-level diagnostics, treatments, and surgeries. 

In most low- and middle-income countries, governments 
have set up a health system that, in principle, has established 
primary, secondary, and tertiary facilities in different geo- 
graphic zones by population. These countries, for example, 
might have a primary healthcare center for every 5000 to 
10,000 people, a secondary hospital in each district, and a 
tertiary hospital in the nation’s capital and, perhaps, other 
large cities. In many low-income countries, nurses, nurse- 
midwives, or medical assistants would staff the lowest level of 
the health system. The first level, where there might be trained 
physicians, would be at large primary healthcare centers or at 
district hospitals. Table 5-1 shows the types of services that 
one might typically expect to find at the primary, secondary, 
and tertiary levels in low-income countries. 

As will be discussed later, it is important to note that 
particular attention has been paid to primary health care 
in low- and middle-income countries as the foundation of 
health system activities in prevention of illness, promotion 
of good health, and treatment of disease. Special attention 
has also been paid to the district hospital as the platform 
for the organization and oversight of primary health care in 
specified geographic areas. 


THE PUBLIC, PRIVATE, AND NGO SECTORS 


It is important to distinguish between the different sectors 
that participate in health systems and the different func- 


The Public, Private, and NGO 


Well baby care 

Sick baby diagnosis 

Maternal health care 

Family Planning 

Diagnosis and treatment of TB 
Secondary Level 

As above, plus: 

Treatment of sick children 

Emergency obstetric care 

Diagnosis and treatment of adult illness 

Basic surgical services 

Some emergency care 
Tertiary Level 

As above, plus: 

Treatment of complicated pediatric cases — 

Treatment of complicated adult cases 

Treatment of HIV 

Specialist surgical services 

Advanced emergency care 


Source: The Author 


tions that they play. The public sector is the first actor in 
most health systems. The involvement of the public sector 
could be at the national, state, or municipal level, depend- 
ing on the country. The public sector is responsible for the 
“stewardship” of the system, meaning its governance, policy 
setting, rulemaking, and enforcement of rules. The public 
sector is also responsible for raising the funds for the health 
system, making decisions about allocating those funds, and 
establishing approaches to financial protection for health. 
In addition, the public sector is responsible for managing 
and financing key public health functions, such as setting 
public health policies, enforcing regulations and laws related 
to health, disease surveillance, and food and drug adminis- 
tration. In some countries, as noted further hereafter, the 
public sector provides health services through facilities that 
it owns and operates. However, the public sector can also 
purchase health services from the private for-profit or pri- 
vate not-for-profit sectors. 

Although some people believe that health is a right 
that should not be “for sale,” the private for-profit sector is 
involved in the provision and financing of health systems in 
many countries. In some countries, for example, physicians 


operate in the private for-profit sector. In some countries, 
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the private sector may operate health clinics, hospitals, 
and health services linked to an insurance scheme. Private 
sector health insurers are also involved in health in many 
countries. The private sector might also operate laborato- 
ries. The private for-profit sector can operate on its own 
financing, it can sell selected services to the government, or 
it can operate under contract to the government for a range 
of services. The private for-profit sector can play a very 
important role for those people who wish to make use of it 
and can either afford to make use of it or whose care is paid 
for by others, such as employers. 

When one thinks about the private not-for-profit sec- 
tor, particularly in low- and middle-income countries, one 
is often thinking about nongovernmental organizations, or 
NGOs. Broadly defined, an NGO is: 


A non-profit group or association organized 
outside of institutionalized political structures 
to realize particular social objectives, such as 
environmental protection, or serve particular 
constituencies, such as indigenous peoples. 
NGO activities range from research, informa- 
tion distribution, training, local organization, 
and community service to legal advocacy, lob- 
bying for legislative change, and civil disobedi- 
ence.® 


NGOs may be large or small, may be local, national, or 
international, and may work in one area of activity or many. 
Some examples of NGOs are given in Table 5-2. 


International NGOs 
CARE 
Christian Children’s Fund 
Doctors without Borders 
OXFAM 


Save the Children 
Local NGOs 


Bangladesh Rural Advancement Committee—Bangladesh 
PHILCAT—Philippine Coalition Against Tuberculosis 
Profamilia—Dominican Republic 

Tilganga Eye Center—Nepal 

Voluntary Health Services—India 


NGOs are actively involved in many areas of health in 
a large number of countries. Typical examples would be in 
community-based efforts to promote better health through 
health education and improved water supply and sanitation. 
NGOs are also very involved in carrying out selected health 
services. Like the private for-profit sector, NGOs can oper- 
ate with their own financing or they can sell services to the 
government. 

A critical issue in designing and operating health systems 
is the role in the health system that ought to be assigned to 
the public, private for-profit, and NGO sectors and how those 
roles should be paid for. It is particularly important to con- 
sider carefully the extent to which the public sector should 
provide services, compared to the extent to which it would 
be more cost-efficient for the public sector to buy certain 
services from the private for-profit and NGO sectors. It could 
be the case that public sector health services at the primary 
level are not as effective and efficient as similar services oper- 
ated by the NGO sector. As Afghanistan engaged in recon- 
struction after its recent civil war, for example, it contracted 
out a package of primary health care to the NGO sector.? In 
Bangladesh, the Bangladesh Rural Advancement Committee 
(BRAC), a large NGO with a presence throughout the coun- 
try, 1s carrying out an array of nutrition programs under con- 
tract to the government of Bangladesh.!° You will see many 
examples of this type of effort in this book. 


SELECTED EXAMPLES OF HEALTH SYSTEMS 


There are a number of ways in which health systems in 
high-income countries can be categorized.'' One way to do 
so would be on the manner in which they raise funding; 
whether or not the government provides services or they 
are purchased from the private sector; and how the health 
system pays for services. Following these criteria could lead 
one to characterize health services as one of three types: the 
tax-financed system, like the National Health Services of 
the United Kingdom; a premium-based system, such as the 
German healthcare system; and, a system largely based on 
private finance, such as in the United States. This typology is 
represented in Table 5-3. 

The section that follows provides an outline descrip- 
tion of some of the main features of each of these types of 
health systems for a developed country. It then gives some 
examples of how the health system is organized in several 
low- and middle-income countries. It is important to note 
that although there are some common themes in different 
health systems, each country has its own system built from 
its own historical and political experience. 


Tax-financed system 
(Beveridge) 


National health service 


-_Characteristic/ Properties 


Type 


Government-regulated care 
with health services 


. General Definition 


Taxes (every taxpayer 
_ contributes) 


Public 


Finance 
Service Organization 


State Intervention Strong/direct 


Premium-financed system 
Social insurance 

Health care as guaranteed 
Contributions from 
Private/public 


Mostly indirect 


Private insurance system 
(Bismarck) © 


Pluralistic 


Health goods are largely 
consumer goods 


basic right 
Largely private finance 


employee/employers 


Largely private 


Weak/indirect 


Source: Modified with permission from Southby R. Unpublished Presentation. Washington, DC: 2001. 


High-Income Countries 
Germany 


Germany was the first country in the world to have a univer- 
sal program of health insurance, which started in the 1880s." 
The German health system is organized largely around “sick- 
ness funds.” These are insurance funds that are financed by 
equal contributions from employers and employees, based 
on the salary of the worker. The government makes con- 
tributions to the sickness funds for people who are unem- 
ployed and for people who are retired. The government also 
regulates the health system. There are more than 200 sickness 
funds, which are organized by region and by occupation. The 
sickness funds operate on a non-profit basis. They do not 
provide services but rather serve as an intermediary to help 
organize and pay for health services. 

In the German healthcare system, associations of physi- 
cians get contracts from the sickness funds to provide care to 
people who do not require hospitalization. The sickness funds 
also make arrangements for hospital services for their insured 
people by entering into agreements with hospitals about how 
many services they will be able to render at a certain price 
that the sickness fund will pay. Many health services are free, 
but there are co-payments for some services.'*'* The sickness 
funds cover about 90% of the population. About 10% of the 
population has private insurance. Most health systems in 
high-income countries are based on the model of Germany, 
which is called a “social insurance scheme.” 


The United Kingdom 


The United Kingdom (UK) established a system of universal 
healthcare coverage in 1946, following World War II.’° It aimed 
to provide a comprehensive set of health services to all people 
in the UK, without regard to their ability to pay for such ser- 
vices. The health services part of the healthcare system of the 
UK is called the National Health Service (NHS). Money for the 
NHS is raised from general taxes and used to make an annual 
NHS budget. The NHS purchases primary healthcare services 
for the population from groups of physicians who are trained 
as general practitioners who work as independent contractors 
to the NHS. Patient visits to these general practitioners are free. 
Hospitals are owned and managed by “NHS Trusts” which 
receive a budget each year from the NHS for agreed amounts 
and types of healthcare services. Private health insurance and 
the private provision of health care in the UK are growing, but 
still constitute less than 15% of the value of all care provided." 


The United States 


The healthcare system of the United States is based on a com- 
bination of public and private financing, with overwhelm- 
ingly private provision of care. Close to 50% of health care 
financing relates to four publicly financed programs: 


e Medicaid—for people below a certain income level 

e Medicare—for people above a certain age 

e The Veterans Administration—for people who served 
in the military 
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e Worker's Compensation—for illnesses and disabili- 
ties related to people’s occupation 


Another 50% of the financing of health care comes 
from individuals and their employers. Most people who are 
insured receive health insurance through their work, with 
both the employer and the employee contributing to the cost 
of that insurance. People who do not receive such insurance 
or who are self-employed or not employed can purchase 
insurance themselves. Most health insurance companies 
operate on a for-profit basis. 

Health service providers work independently of the 
healthcare system, except for the Veterans Administration 
and some public health clinics. Some patients have insur- 
ance plans that allow them to visit any doctor. Others have 
plans that require that they use only doctors that have 
arranged to charge lower fees to those people in a particular 
insurance plan. Some people get their services from health 
maintenance organizations, which provide a set of agreed 
services to their members for an agreed annual charge. Most 
insurance plans and health maintenance organizations have 
varying co-payments for different types of services. 

The United States is the only high-income country that 
has a healthcare system that is not founded on the principle 
that everyone has the right to health care, without respect 
to their ability to pay. Linked to this, more than 40 million 
people, or about 15% of the population, is not covered by 
insurance." 


Middle-Income Countries 
Costa Rica 


The health system of Costa Rica resembles the National 
Health Service of the United Kingdom in many ways. In 
Costa Rica, the federal government controls most of the 
health sector directly. The Costa Rican Social Security 
Administration (CCSS) owns most hospitals. Most doctors 
are employed by the public sector, even if they also have 
private practices. People who work in the formal sector of 
the economy are obliged to participate in the Social Security 
Administration, which derives its financing from taxes on 
wages and from funding from the government’s general tax 
revenues. Salaried workers and their employers both con- 
tribute to the CCSS, as does the government. Informal sector 
workers may also join the CCSS, with fees that depend on 
their income. Participants in the CCSS receive most services 
for free but do have co-payments for some services. The gov- 
ernment has divided the country into Health Areas, each of 
which has nine health teams serving 4000 people each. The 


health teams focuses on primary healthcare services.'9 


Brazil 


The Brazilian healthcare system has three main parts. The 
first is services at the federal, state, and municipal level, as 
well as for the military, that are publicly owned and publicly 
financed. The second consists of private sector services that 
are contracted by the public sector. These two parts of the sys- 
tem operate under the auspices of the Unified Health System 
(Sistema Unico de Saude). The third part of the healthcare 
system is made up of private sector services that are paid for 
by individuals or corporate health insurance. The municipali- 
ties are responsible for primary and secondary care and the 
states for tertiary level care. The municipalities offer a package 
of basic care. They also operate programs for particular health 
conditions, such as the infectious diseases.”° 


Low-Income Countries 
India 


India has a tiered network of health services in the public sec- 
tor. At the lowest level is a health sub-center, which serves 3000 
to 5000 people, depending on whether or not it is in a difficult 
geographic area or serves tribal people. Sub-centers are staffed 
by one female and one male multi-purpose worker. Primary 
health centers serve 20,000 to 30,000 people and are staffed 
with a physician, a nurse, a female multipurpose worker, a 
health educator, a laboratory technician, and assistant level 
staff. Community health centers serve 80,000 to 120,000 peo- 
ple and are staffed with a physician, a pediatrician, a gynecolo- 
gist, and a surgeon, as well as a number of paramedical staff. 
It operates as a small hospital with 30 beds and a laboratory 
and X-ray facilities. At the top of the Indian publicly provided 
healthcare system are fully-fledged hospitals of varying sizes 
and complexities. Most primary healthcare services are free 
in public facilities but there are charges on other services, 
although exemptions are supposed to be given for people of 
limited incomes. 

In addition to having an extensive array of public facili- 
ties, India also has a very large private healthcare sector. In 
fact, about 80% of all healthcare expenditures are private 
out-of-pocket expenditures. There are two large govern- 
ment insurance schemes. One serves federal government 
employees. The other is open to public and private sector 
organizations and both the employer and employee make 
contributions to the scheme, 

India has a federal political system and state govern- 
ments provide most of the financing of public services, 
However, the federal government contributes about 10% 
of total expenditure by the public sector on health. Federal 
financing focuses on “public goods,” including family plan- 


ning, maternal and child health, such as immunizations, and 
the prevention and control of infectious diseases.2!” 


Tanzania 


Like many low-income countries in Africa, Tanzania has a 
health system that is largely managed and provided by the 
public sector. This stems partly from the fact that after gain- 
ing independence, Tanzania prohibited the provision of for- 
profit health services.” It also stems from the relatively low 
number of healthcare workers per person and the relative 
lack of income of much of the population for expenditure on 
private health care. 

The public healthcare system has several levels. At the 
lowest level, there are village health posts. These are staffed by 
two members of the community who are given short train- 
ing courses and who focus on working with the community 
on prevention of disease and promotion of good health. 
Dispensaries are the next level of primary care and serve 6000 
to 10,000 people. These are staffed by a clinical officer, nurse 
midwife, maternal and child health aide, nurse assistant, and 
a laboratory assistant. Secondary care starts at the level of 
health centers, which are staffed by a number of physicians, 
clinical officers, nurse midwives, maternal and child health 
aides, and a public health nurse, nurse assistant, laboratory 
and pharmaceutical technicians, and a medical records clerk. 
Each health center serves approximately 50,000 people. It is 
intended that each district should also have a district hospi- 
tal. When possible, these are public. However, when there is 
no public hospital, the government assists in the financing of 
a hospital from the NGO sector that can serve the functions 
of a district hospital. Regional hospitals perform many of the 
same functions of district hospitals but have some additional 
physicians in areas such as pediatrics, obstetrics and gynecol- 
ogy, and surgery. Tanzania has four tertiary hospitals that 
provide the highest level of services available in the country. 
A basic package of primary healthcare services is provided 
free in Tanzania.” The health systems in many countries in 
Sub-Saharan Africa are organized in a manner similar to the 
organization of the healthcare system in Tanzania. 


Health Sector Expenditure 


The health sector is an important part of the economy in all 
countries and a matter on which government and private 
individuals spend a substantial amount of resources. Table 5-4 
shows the total expenditure on health as a share of GDP for 
selected countries organized by income group. The table also 
shows the share of total expenditure that is private. 

Table 5-4 highlights a number of important points. First, 
we note that total expenditure on health as a percentage of 


GDP has a very wide range. At the low end, it appears that 
total expenditure on health as a share of GDP in the year 2000 
was only about 1% in Afghanistan, for example, and about 
1.5% in the Democratic Republic of the Congo. At the high 
end, however, total expenditure on health as a share of GDP 
on health in the year 2000 was almost 11% in Switzerland, 
almost 12% in Lebanon, and about 13% in the United States. 
In general, what we find is that the total expenditure on 
health as a share of GDP increases as the income of a country 
goes up, but it does not increase uniformly.” 

We can also see a very wide range in the share of total 
expenditure on health that is private sector expenditure. 
Only about 20-30% of total expenditure on health is private 
sector expenditure in a number of high-income countries 
that have substantial programs of social insurance, such as 
France, Israel, and Ireland. On the other hand, in a number 
of relatively poor countries such as Sudan, Kenya, India, 
Bangladesh, and Vietnam, which lack a formal system of 
social insurance, private sector expenditure on health as a 
share of total expenditure on health is between 60-80%.” 

In some respects, these data are contrary to what one 
might expect: poorer countries, in which people can least 
afford to spend for health out of their pockets, have the 
highest private expenditure. Better-off countries, in which 
people can most afford out-of-pocket expenditure, spend 
relatively less out-of-pocket, because their public insurance 
scheme is so well developed. Of high-income countries, only 
the United States has more than 50% of total expenditure in 
the private sector.” 


KEY HEALTH SECTOR ISSUES 


When we consider the extent to which various health sys- 
tems meet the criteria WHO has set for measuring health 
system performance, it is clear that some health systems pro- 
duce better outcomes than others. Table 5-5 indicates for a 
selected group of countries how they fared in the 2000 WHO 
ranking of health system performance. 

The WHO ranking suggests that, in general, the health 
systems in high-income countries perform better than do 
the health systems in middle- and low-income countries. 
However, the ranking also confirms a point noted earlier: 
the health systems of a small group of middle-income coun- 
tries, such as Sri Lanka, Cuba, and Costa Rica rate higher in 
the WHO ranking than a number of countries with higher 
incomes. * 

As we explore health systems in greater detail, however, 
it becomes clear that all systems wrestle with a variety of 
challenges and constraints, no matter how high they rank on 
the WHO scale. Some of the most important of such chal- 
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lenges have to do with how to address changing epidemio- 
logical and demographic patterns, governance of the health 
sector, having an appropriate number and disposition of 
healthcare personnel, the financing of health care, and the 
role of the private sector in the overall health system. In 
addition, the quality of care poses many issues, as does pro- 
viding financial cover for the poor from the cost of health 
services, and the extent to which people have access to and 
get covered by the most appropriate health services for their 


needs. As was discussed earlier and will be discussed further 
throughout the book, the 


face critical issues of e 
number of proble 


health systems in Many countries 
quity. Finally, health systems face a 
ms Concerning their design and the overall 


Country % of GDP , _% of Total Health Expendi ture 
Afghanistan 6.5 60.5 
Australia 9.5 32.5 ~ i : | 
Bangladesh 3.4 68.7 ) aS 
Brazil 7.6 54.7 
Cambodia 10.9 80.7 
Cameroon 4.2 71k 
Costa Rica 72 212 
Cuba 73 13.2 
-Denmark 9.0 17.0 
Dominican Republic 7.0 66.8 
Egypt 5.8 57.4 
Ghana 4.5 68.2 
Haiti 15 61.9 
India 4.8 75.2 
_ Indonesia a 64.1 
Jordan 9.4 54.8 
Nepal 5.3 72,2 
Nigeria . 5.0 74.5 
Pakistan 2.4 72.3 
Peru 4.4 SL 
Philippines a2 56.3 
South Africa 8.4 61.4 
Sri Lanka | ave 55.0 
Thailand 3.3 38.4 
United States of America 152 55.4 
Vietnam 5.4 22 


Source: Data from WHO. WHO Statistical Information System. Core Health Indicators. Available at: http://www3.who.int/whosis/core/core_select_ 
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achievement of health outcomes, some of which have been 
the subject of “health sector reform” efforts. These themes 
are explored briefly here. 


Demographic and Epidemiological Change 


Demographic and epidemiological changes raise critical 
challenges for the health systems of most countries. In high- 
income countries, and in many low- and middle-income 
countries, people are living longer. As they do s0, societies 
face higher burdens of non-communicable diseases. Many 
of these conditions are chronic and the cost of treating these 
conditions is high compared to conditions that occur at 
younger ages or the cost of acute bouts of communicable dis- 
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Source: Data from WHO. The World Health Report 2000. Geneva: WHO; 2000:Annex Table 1. 


eases. As a result, relatively poor countries, with few resources 
to spend on health and weak institutions to address health 
issues, face a “triple burden” of disease simultaneously—the 
burdens of non-communicable disease, communicable dis- 
ease, and injuries.”° 


Stewardship 


The quality of governance is an important determinant of 
outcomes in the health sector, as in many other sectors, as 
well. In high-income countries, the health sector will tend to 
be governed in relatively open and transparent ways. These 
countries will tend to have clear rules and regulations for 
the management and operation of the health sector, and 
high-income countries can enforce those regulations. There 
is usually relatively little corruption in the health sectors of 
high-income countries. 

Unfortunately, however, there are major problems of 
governance in many low- and middle-income countries. 
These problems often affect the performance of the health- 
care system and penalize poor people more than other peo- 
ple, because the poor have fewer choices about where they 
can go for their health care and less power in dealing with 
healthcare personnel. Governance in these settings will tend 
to be weak across all sectors and governments in low- and 
middle-income countries are often unable to enforce health 


sector rules and regulations. This may be especially true with 
respect to the inability of the health sector to oversee the 
work of the private healthcare sector.’ 

The management of human resource matters is often 
especially weak, with staff sometimes being recruited by vir- 
tue of their connections, rather than their merit or fit with 
existing hiring rules. In addition, some staff that are recruited 
have to “pay off” the people who are recruiting them by giv- 
ing them an up-front payment for their post or a percentage 
of their salary each month. Healthcare personnel are often 
absent from their jobs without sanction. When health ser- 
vices procure goods or construct facilities, they frequently 
do not get the best prices available, because they are engag- 
ing in corrupt practices with the providers of those goods 
or construction or because they do not have the capacity to 
engage in sound procurement practices. In many countries, 
healthcare personnel arrange to get payments from patients 
for services that are intended to be free.”’ 


Other Human Resource Issues 


The most severe human resource issues in better-off countries 
will tend to be imbalances in the number of certain types of 
healthcare personnel. Some countries do not produce enough 
physicians. Others do not produce enough nurses, and they 
tend to make up these shortages through the recruitment of 
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healthcare personnel from other countries, particularly low- 
and middle-income countries. This greatly contributes to the 
problem of “brain drain” in the healthcare sector of lower 
income countries, as discussed later in the chapter. * 

The human resource issues in low-income countries 
are considerable and consistent. The very poorest coun- 
tries, especially in Sub-Saharan Africa, will not have enough 
healthcare personnel to operate a health system effectively. 
They will face shortages of physicians, nurse midwives, 
nurses, and laboratory and other technicians. Despite their 
needs for better stewardship, they will also face important 
gaps in qualified health service managers, both clinical and 
non-clinical. In addition, the quality of training, knowledge, 
and skills of many of their healthcare staff will be deficient. 
Those staff who are well-trained will usually be clustered 
in major cities, and there are often important shortages of 
appropriately trained healthcare personnel everywhere else 
in the country, especially in rural and poor areas. Public sec- 
tor salaries of staff will be very low compared to salaries in 
the private sector. As a result, many staff members lack the 

_incentive to perform their jobs properly, often practice in 
the private sector, as well as in the public sector, even if this 
is not allowed, and are frequently absent from work. In the 
face of poor salaries and working conditions in which they 
often lack the facilities, equipment, and materials needed to 
perform their work well, many healthcare personnel move 
to other countries, particularly higher income countries, in 
which salaries and working conditions are much better.2”2° 


The Financing of Health Systems 


The health systems in many countries battle continuously 
for sufficient financing to meet their highest priorities in 
effective and efficient ways. Better-off countries face issues 
of rising costs because of aging populations and the ever- 
increasing demands for the use of new technologies and new 
drugs. All health systems ration services in some ways. In 
many high-income countries, a critical issue is how to find 
the funding that is needed, even with increased efficiency, to 
reduce the waiting times for certain medical procedures that 
are financed through the national insurance program. This 
has been a highlight of the healthcare debates, for example, in 
the United Kingdom and Canada. A few of the high-income 
countries, such as Switzerland and the United States, also 
face important economic questions about the share of their 
total GDP that they are devoting to health and the implica- 
tions of this for the rest of the economy. 

As you would expect, the financing issue in most low- 
and middle-income countries revolves 


: around the absolute 
lack of public sector financi 


al resources for health. It is true 


that many low-income countries do not spend effectively or 
efficiently the financial resources that they do have for health. 
However, it is also true that most low-income countries do 
not provide the health sector with the public funds needed 
to ensure that an appropriate basic package of health services 
is available to all people without respect to their ability to 
pay. The costs of such a basic package has been estimated to 
range in the low-income countries between the equivalent 
of US$12 and US$50.*° We have already seen, however, that 
the very poorest countries allocate from public funds only 
between 1—-3% of their GDP for health, which would give 
them only about $3 to $10 per year to finance such a basic 
package.*! 


Quality of Care 


The United States Institute of Medicine (IOM) defines qual- 
ity as “the degree to which health services for individuals and 
populations increase the likelihood of desired health out- 
comes and are consistent with current professional knowl- 
edge.’ Six elements comprise quality of care, according to 
the IOM approach, as noted in Table 5-6. 

There is good evidence from high-, middle-, and low- 
income countries that many health systems suffer from 
important problems of quality and that quality varies con- 
siderably within health systems. Studies in the United States, 
for example, showed that “physicians complied with evidence 
based guidelines for at least 80% of patients in only 8 of 306 
hospital regions.” In a study in Papua New Guinea, a low- 
income country with rampant malaria, only 24% of health 
workers could indicate correct treatment for malaria.‘ In a 
similar study in another low-income country, Pakistan, only 
35% of the health workers could indicate the proper treat- 
ment for a certain type of diarrhea.*> In another study of 
clinical practices in 7 developing countries, 75% of the cases 
were “not adequately diagnosed, treated, or monitored and 
. .. appropriate treatment with antibiotics, fluids, feeding, 
or oxygen occurred in 61% of the patients.” 

There are many causes of poor quality health services in 
low-income countries, including poor management, a lack 
of financial resources, poorly trained and inappropriately 
deployed staff, a failure of staff to do their work as intended, 
and unempowered patients, as discussed throughout this 
chapter. Many health systems also provide very little supervi- 
sion of healthcare personnel and have only weak systems for 
monitoring the performance of their health system.*? 


Financial Protection 


As also discussed earlier, one measure of the performance 
of a health system is “fairness of financial contribution,” as 


WHO calls it. This refers to financing health care in a way 
that does not cause people to be denied access to health care 
or to become impoverished because of their need to spend 
money on health.*” 

The ability of people to pay for health services is a barrier 
to their access to health care and catastrophic health costs 
impoverish people in many settings. In most high-income 
countries, this is not a significant problem because they have 
social insurance schemes and essentially offer health insur- 
ance to all of their people. However, this is a common prob- 
lem in poorer countries. Studies in India have shown that 
expenditure on health is a leading cause of families falling 
below the poverty line and a major cause of families selling 
assets to pay their bills for health care.” Household surveys 
done in a large number of countries showed that more than 
1% of the families surveyed had to spend on health half or 
more of their income that was left after paying for food. 
Other studies have shown a decline in the use of TB medi- 
cines and hospital deliveries of babies when charges were 
levied on these services. 


Access and Equity 


You read in Chapters 2 and 3 about the extent to which 
health disparities are an important feature of many health 
systems. You have also seen how important it is to always 
assess health status, the provision of health services, and 
health outcomes by sex, age, income, education, and loca- 
tion. In low- and middle-income countries, disparities in 
access to services and in equity are often reflected in the fol- 
lowing ways, among others: 


e a lack of coverage of basic health services in areas 
where poor, rural, and minority people live 

® service coverage with a lower level of inputs in the areas 
previously noted, compared to other areas, such as 
fewer trained personnel and less equipment and drugs 

e service coverage that varies, such as already illustrated 
for immunization programs, with income and educa- 
tion levels, as well as by location, with urban dwellers 
getting preference 

e better-off people getting access to relatively expensive 
services that are generally less available to the lower- 
income groups 


It is very important as we assess the performance of 
health systems that we examine the coverage of health 
programs for different types of people. It is also important 
that we examine how services which are accessible to lower- 
income and other disadvantaged groups compare to the 
services available to higher-income groups. 


Safe: avoiding injuries to patients 
Effective: providing services based on scientific knowledge 
Patient-centered: providing care that is responsive to 


individual patient preferences, needs, and values 

Timely: reducing waits and sometimes harmful delays for 
those who give and receive care 

Efficient: avoiding waste, including waste of equipment, 
supplies, ideas, and energy 

Equitable: providing care that does not vary in quality 
because of personal characteristics such as gender, 
ethnicity, geographic location, or socio-economic status 


Source: Modified from the IOM Quality Initiative: A Progress 
Report at Year Six. Available at: http://www.iom.edu/Object.File/ 
Master/7/612/News_issue1_final.pdf. Accessed November 3, 2006. 


Making Health Systems Work 


In light of the previously mentioned and generally weak 
management of health systems in developing countries, it is 
not surprising that many health systems in low- and middle- 
income countries operate at low levels of effectiveness and 
efficiency. Considerations of how such health systems might 
be improved generally have to address a common set of ques- 
tions, often related to what people call “health sector reform.” 
Some of the most important of these questions include: 


e On what aspects of the health system should the gov- 
ernment focus? 

e What services should the government provide com- 
pared to the services it might finance but purchase 
from others? 

e How can health providers be paid in a way that maxi- 
mizes their incentive for performance? 

e What kind of insurance mechanisms can be estab- 
lished to protect the poor, even in a low-income 
country? 

e On what services should expenditure be focused to 
get the maximum gains in health, with a particular 
focus on the poor? 


ADDRESSING KEY HEALTH SECTOR CONCERNS 


There are few easy answers to addressing effectively the most 
critical health sector issues, particularly in low-income countries. 
Nevertheless, there is an increasing body of evidence about mea- 
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sures that can be taken to deal with some of the specific problems 
noted above and to design and manage heath systems more 
effectively and efficiently. These are discussed briefly here. 


Demographic and Epidemiological Change 


There are only a limited number of steps that the very poor- 
est countries can take to deal with the multiple burdens of 
communicable and non-communicable diseases and injuries. 
Yet, most of these countries will face an increasing burden 
from non-communicable disease, particularly cardiovascular 
disease, as discussed in Chapter 12, and road traffic accidents, 
as discussed in Chapter 13. 

Perhaps the single most important step that developing 
countries can take today to reduce the burden of cardiovas- 
cular disease later will be to reduce the disease burden that is 
related to tobacco use. There is very good evidence that even 
in low-income settings, measures to make it harder and more 
expensive to buy cigarettes can reduce tobacco smoking.*® 
Even with their limited financial resources and management 
capacity, low-income countries need to start now to take 
these steps. They can also take other measures including bet- 
ter engineering of roads, safer cars, and more traffic enforce- 
ment to reduce road traffic accidents.*? 


Governance 


It will also be difficult to improve the governance of the health 
system in countries in which overall governance is weak and 
corruption is high. Nonetheless, a number of measures are 
proving to be useful in addressing key governance issues in 
health. Corruption has been reduced, for example, in coun- 
tries like Poland that have launched national anticorruption 
programs with strong political backing. In addition, reform- 
ing procurement systems and making them more open and 
transparent has been associated with reducing corruption in 
contracting in countries like Chile and Argentina. Increasing 
audits of the health system and enforcing penalties to deal with 
adverse findings has assisted Madagascar in reducing corrup- 
tion. There are an increasing number of efforts at reducing 
corruption and enhancing management through oversight by 
communities. In a number of cases, such as in Uganda, the 
Philippines, and Bolivia, community boards were provided 
more information about the money and services that the 
community should have received and the authority to pro- 
vide oversight of these resources in a way that could lead to 
the firing of corrupt officials. Contracting out some services, 


carrying out customer satisfaction surveys among the users of 


the health system, and letting communities provide services 


with “citizen report cards” are also proving to be helpful to 
enhancing governance in some settings,” 


Human Resources 


Despite the fact that many human resources issues in health 
relate to the overall lack of financial resources, there has still 
been progress in addressing them in some countries. Given 
the problems of migration of health workers and the number 
of workers dying in Sub-Saharan Africa from HIV/AIDS, 
many countries will have to train more healthcare workers 
and health service managers than they are now training. In 
addition, countries might be able to reduce the share of their 
health workers who are migrating by training them so they 
gain needed skills but do not get credentials for those skills 
that would be recognized by other countries.*° Moreover, 
lower-level health personnel can be trained to carry out a 
number of functions often reserved for higher-level staff. 
In Malawi, which has an acute shortage of doctors, nurses 
were trained to perform cesarean sections.*! As antiretroviral 
therapy is being scaled up for AIDS, community-based work- 
ers are being taught how to dispense drugs for patients who 
have been doing well on treatment and to recognize when 
the patients are having problems and need to be referred for 
other care. These are tasks reserved for doctors in some AIDS 
treatment programs. 

Financial incentives are also very important to encour- 
age better performance of healthcare personnel. These might 
include better salaries, additional payments for serving in 
hard to reach areas, providing housing for people who work 
in those areas, or special allowances for training. There is 
also good evidence that the productivity of health workers is 
higher when their pay is tied to services provided per patient 
that they actually perform, rather than just paying them a sal- 
ary. The design of incentives and provider payment mecha- 
nisms, of course, has to take important account of what one 
is trying to achieve and of the local culture. Incentives might 
be different, for example, if one were trying to reduce migra- 
tion, trying to get staff to serve in rural areas, or just trying to 
get staff to come to work in a timely way.” 


Financing Health Services 


The scope for very low-income countries to raise additional 
resources for health is limited, given the overall scarcity 
of resources. Nevertheless, there is some scope for shifting 
resources from other areas of the economy in some countries, 
given the potentially high returns to investments in health. In 
many cases, however, countries will need some time to work 
with their development partners to get assistance in financing 
key health activities. It is unlikely that those countries that 
spend the least per person on health can finance an effec- 
tive package of health services without increasing per person 


expenditure and getting help from other countries and orga- 
nizations to do so. 

As can be seen in the case study on Tanzania at the 
end of this chapter, however, there is also some scope for 
enhancing health outcomes by shifting expenditure within 
the health sector. By focusing expenditure on a selected 
group of low cost investments that are known to be effec- 
tive if managed properly, even very poor countries may be 
able to improve health outcomes of their poorest people.?!? 
To assist in raising and managing resources for health more 
effectively, many countries will need to enhance the data they 
have on health expenditure and also monitor health invest- 
ments and expenditures more carefully. 


Financial Protection 


Very poor people in low-income countries and many middle- 
income countries, as well, will find it difficult for some time 
to pay for healthcare services and will face financial risks 
when they have to do so. Unfortunately, there are no “magic 
bullets” that can address this problem. However, greater 
financial protection would be offered to the poor if govern- 
ments allocated a larger amount of funding to a basic package 
of free primary health care and targeted that to those places 
and people most at need. Governments could couple this 
with subsidized services for selected hospital services for the 
poor, as well, although these schemes are often difficult to 
manage. Second, governments could also contract a package 
of primary healthcare services from NGOs and the private 
sector and subsidize that package for the poor. This has been 
done with some success in Afghanistan and Cambodia. Third, 
governments could encourage NGOs to provide services from 
their own resources, as selected local and international NGOs 
have the resources to do. The Bangladesh Rural Advancement 
Committee (BRAC), which will be discussed later, is one such 
NGO, with a long record of involvement in primary health 
care for the poor. Fourth, there is some evidence that schemes 
in which communities raise funds for an insurance pool and 
purchase health services with those funds might enhance the 
availability of health services to communities, although there 
are still questions about how much the very poor can partici- 


pate in them."!"!* 


Access and Equity 


Improving access and equity of services is largely a question 
of political will and health systems planning. Many coun- 
tries have not focused sufficient attention on the health of 
their disadvantaged people and have not been sufficiently 
aware of the kinds of gaps in health coverage and health 
status that these people face. There is increasing evidence, 
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however, like that cited earlier, that the coverage of health 
services is inequitable and often leaves out those living in 
difficult regions and those with less income, less education, 
and less empowerment. Countries need to use the data 
they get from national surveys, such as the Demographic 
and Health Surveys* to identify gaps in health status and 
health coverage. They then need to specifically target health 
resources to the places and people most in need. Very sub- 
stantial gains could be had in health status within many 
countries, for example, if the coverage of effective programs 
for at least childhood vaccination, TB, and malaria were 
increased among the poor. The enhancements in health 
would be even greater if carried out in conjunction with 
improvements in water supply, sanitation, nutrition, and 
overall hygiene and health caring behaviors. Some of this 
can be accomplished through improvements in knowledge 
that also need to be at the core of efforts to improve the 
health of the poor. | 


Quality 


Low quality health services waste money and are dangerous 
to people’s health. Although most of us probably believe 
that low quality is primarily a reflection of inadequate finan- 
cial resources, there is good evidence that quality can be 
enhanced in a number of ways even in the absence of addi- 
tional resources. 

It is very important, first, that health systems carry out 
assessments that will help them to understand the quality 
gaps in their programs. Second, there is evidence that better 
professional oversight, supervision, and continuing training 
can enhance the quality of care provided by health service 
providers. Third, the use of clear guidelines, protocols, and 
algorithms for services can also improve quality, particu- 
larly where health workers are not well educated or trained. 
Fourth, when contracting services to the private and NGO 
sectors, governments can link their payments with perfor- 
mance against specific goals and can independently verify that 
they have been achieved. Finally, focusing some health staff, as 
noted earlier, on becoming very proficient at some services is 
consistently associated with better quality of care. 

There is also evidence that “total quality management” 
approaches can enhance the quality of care, even in low-income 
countries. In this approach, which is a continuous one, groups 
of health providers define goals, measure how the system is 
doing in achieving them, get together to decide how they might 
best address the gaps in their program, and then test to see how 
their proposed improvements are working. Even in the poorest 
areas of North India, this kind of effort, coupled with standard 
guidelines for managing certain services, produced improve- 
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ments in the quality of care. The safety of anesthesia has been 
enhanced in Malaysia in similar ways.” 


Delivering Primary Health Care 


In the end, of course, trying to enhance health outcomes for the 
poor through better health services in low- and middle-income 
countries is not just a question of addressing the specific issues 
discussed previously. Rather, it is also a question of the overall 
orientation of the health system and how it will carry out those 
services that can potentially have the biggest impact on improv- 
ing health outcomes for disadvantaged groups. 

There is a broad consensus that a number of measures are 
needed to achieve this aim. First, services should be focused 
on the main burdens of disease. Second, health outcomes 


can only be achieved if the health system is strengthened to 
deliver those services effectively and efficiently. Third, the 
core of activities to meet these goals should be at the levels of 
primary health care and the district hospital.” 

There have been a number of very important declara- 
tions, studies, and reports that have suggested what the “basic 
healthcare package” should contain. The most important are 
noted in Table 5-7. 

Although there are some important differences in the 
exact content of the packages that have been suggested, they 
are generally in agreement on most of the elements of such 
a package. To a large extent, it has been recommended that 
countries try to deliver the services noted in Table 5-8 as 
close to where people live as possible, through close work 


Key Intervention 
Maternity-related interventions 
Prenatal care 


(treatment) 


Treatment of complications during Diarrhea 
pregnancy Causes of fever 

Skilled birth attendants Malnutrition 

Emergency obstetric care Anemia 


Postpartum care 
Family planning 


Measles vaccination 

Hepatitus B vaccination 

Haemophilus influenza type B 

Vitamin A supplementation 

Iodine supplementation 

TB vaccination 

Anthelmintic treatment 

School health program (incorporating 
micronutrient supplementation, 
school meals, anthelmintic treatment, 
health education) 


Childhood disease-related interventions 


Acute respiratory infections 


Feeding and breastfeeding counseling 


Tetanus toxoid Malaria prevention Prevention of monther-to-child 
Insecticide-treated nets transmission 

Childhood disease-related interventions _ Residual indoor spraying Mass media campaigns 

(prevention) Treatment for sexually transmitted 

Bacillus Calmette-Guerin Malaria treatment infections 

Polio vaccination 

Diptheria-pertussis-tetanus vaccination Tuberculosis treatment HIV/AIDS care 


Directly observed treatment short course 
(DOTS) for smear-positive patients 
DOTS for smear-negative patients 


HIV/AIDS prevention 

Youth-focused interventions 

Interventions with sex workers and clients 

Condom social marketing and 
distribution 

Workplace interventions 

Strengthening of blood transfusion 
systems 

Voluntary counseling and testing 


Palliative care 

Clinical management of opportunistic 
illnesses 

Prevention of opportunistic illnesses 

Home-based care 

HIV/AIDS HAART provision 


Tobacco control program (taxes, legal 
action, information, nicotine replace- 
ment) 


Alcohol control program 


Source: Data with permission from The World Bank. Tollman S, Doherty J 


: Mulligan J. General prima : Jami 
AR, et al., eds. Disease Control Priorities in Developing Countries. New York: : : ioe. ee 


Oxford University Press; 2006:1193—1 209. 


between the primary healthcare level and the district hospi- grated manner. You should be aware, however, that because 
tal. The hospital would help to supervise the work in primary of weaknesses in the health systems of many countries, some 
health care as well as serve as the referral service for activities governments and their development partners have estab- 
that can not be handled adequately at the primary level, such _ lished some “vertical” programs. These have historically been 
as complications of pregnancy. Each of the components of _ used to address problems such as smallpox, malaria, and TB 
the package is explored in greater detail in the chapters that for which governments set up separate management, financ- 


follow, but they are outlined in Table 5-8. 


ing, procurement, staffing, and reporting, in parallel with the 


Ideally, these services would be delivered in an inte- __ regular health programs of the government. 


Level of 

Care TB Malaria 

Outreach Epidemic planning 

services and response 
Indoor residual 


spraying 


Health DOTS Treatment of 

centre/ uncomplicated 

health malaria 

post Intermittent 
treatment of 
pregnant women 
for malaria 


Hospital DOTS for Treatment of 
complicated complicated 
TB cases malaria 


Childhood Maternal/ 
HIV/AIDS Diseases perinatal 
Peer education Specific 
for vulnerable immunization 
groups; needle campaign 
exchange Outreach 
IMCI: home 
management 
of fever 
Outreach for 
micronutrients 
and 
deworming 


Anti-retrovirals IMCI Skilled birth Cessation advice; 
plus breast- Immunization attendance pharmacological 
milk Treatment of Antenatal and therapies for 
substitutes severe anemia postnatal care smoking 
for mother- Family planning 
to-child post partum 
transmission 

Prevention of 
OI, and 
treatment of 
uncomplicated 
O] 

VCT 

Treatment of STIs 


Blood transfusion IMCTI: severe cases Emergency 

for HIV/AIDS obstetric care 
HAART treatment 

of severe Ol 

for AIDS 

Palliative care 


Source: Adapted with permission from Jha P, Mills A. Improving health outcomes for the poor. Report of Working Group 5 of the Commission on 
Macroeconomics and Health. Geneva; WHO; 2002:52. 
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Although this vertical approach may not be the most 
efficient and effective manner in principle in which to oper- 
ate health services, in practice it is sometimes seen as the 
only way to accomplish urgent goals in weak health systems. 
There is an increasing consensus that if such approaches are 
going to be taken, then they should be linked with efforts 
to improve related aspects of the health system. The polio 
eradication program, for example, can be used to strengthen 
laboratories, surveillance, and the management of the cold 
chain for some medicines and vaccines. 


CASE STUDIES 


Many countries have undertaken efforts to address the key 
health sector challenges discussed earlier. One consistent 
theme that arises when looking at those efforts that have suc- 
ceeded is the importance of community-based approaches to 
health services at the lowest level. Three cases are discussed 
below. The first is a very well-known case about the work of 
the Bangladesh Rural Advancement Committee (BRAC) in 
helping Bangladesh to reduce mortality from diarrhea. This 
case is complemented in Chapter 10 by a case about Egypt’s 
efforts at spreading the use of oral rehydration therapy. The 
intervention started by BRAC has been shown to be repli- 
cable in other countries and has provided the world with a 
number of very important lessons about improving health 
services for the poor in developing countries. The second and 
third cases in this section discuss some interesting efforts in 
Africa to enhance the effectiveness and efficiency of health 
systems. They are small in size to date and have not been 
fully and independently evaluated. However, they do suggest 
opportunities for expansion of their approaches that could 
become important. 

The case on Vitamin A and onchocerciasis reviews the 
attempts by a number of African countries to provide ser- 
vices in more effective and efficient ways by combining the 
delivery of several programs. This case is complemented by 
the case in Chapter 15 about the successes in reducing the 
burden of onchocerciasis in a large number of countries. The 
third case discusses a pilot project in Tanzania that sought 
to improve health outcomes by explicitly targeting a larger 


share of health expenditure on the diseases that most affect 
the poor. 


Combating Diahrreal Disease in Bangladesh 
Introduction 


In Bangladesh, almost three out of every five infants die dur- 
ing the first month of life from diarrhea, pne 


fi umonia, and 
malnutrition, with diarrhea | 


deIng the major cause. Children 


under the age of 5, and especially those under 2, have the 
highest rate of diarrhea and are prone to severe illness and 
mortality. Diarrhea results in the loss of water and electro- 
lytes, which causes dehydration and subsequent morbidity 
and mortality. Therefore, it is essential that fluids and elec- 


trolytes be replaced. 


The Intervention 


BRAC is an important nongovernmental organization that is 
active in health and community development in Bangladesh. 
In 1980, BRAC began to implement a large-scale intervention 
to make oral rehydration therapy widely available and easy to 
administer by nonprofessionals without special equipment. 
As part of this effort, BRAC taught mothers to prepare oral 
saline and to treat their children with it. However, because 
about 80% of the population were illiterate, there was con- 
cern as this activity got underway that mothers would not be 
able to prepare the solution accurately and that this could 
result in their children having high blood sodium rather than 
overcoming their diarrhea. 

Through its Oral Rehydration Teaching Program, BRAC 
communicated a 10-point health message, including how to 
prepare the oral rehydration solution (ORS) using local 
ingredients and accurate measurements. ORS was prepared 
with a three-finger pinch of common table salt and one fist- 
ful of unrefined brown sugar in half a local container (467 
cc) of water, and was stirred well. The salt-sugar solution 
was simple to make, cheap, safe, effective, and the ingredi- 
ents were readily available.” 

Female health workers or Oral Rehydration Workers 
(ORWSs) as they were called, were trained in the preparation of 
the solution. The ORWs worked in teams to visit every house- 
hold in each village. One woman/mother in every household 
was taught 10 critical points using a flip chart with pictorial 
representations of ORS preparation and diarrhea manage- 
ment. Questions asked on each of the points ensured that 
the messages were understood before the workers left. Most 
importantly, the mother had to prepare the solution under 
the direct supervision of the ORW. The ORWs ensured that 
the women accurately measured the right amount of water. 
The process of accurate measurement was reviewed and the 
women were asked to repeat the preparation process. The 


team moved from one location to another approximately 
every two weeks. 


The Impact 


Oral Rehydration Workers visited all the villages in 
Bangladesh, except for a few tribal districts. Twelve million 
households received supervised teaching, and often more 


than one woman in a household was taught to prepare the 
ORS. When tested later, over 90% of the women knew of 
and could prepare the solution and about 90% of the solu- 
tions they prepared were safe and effective. In addition, 
prior to BRAC’s initiation of this program, there was very 
little knowledge of oral rehydration in Bangladesh, and ORS 
packets were not available in rural Bangladesh. However, 
from the mid-1980s, the sale of these packets increased. If all 
types of diarrhea, mild or moderate, watery or non-watery, 
are included, then about half the diarrhea episodes in the fol- 
lowing decade were treated with oral rehydration therapy.” 
Furthermore, another study done in the mid-1990s showed 
that treatment of diarrhea by oral rehydration therapy was 
known to over 70% of children who were 11 to 12 years of 
age in Bangladesh, 10 to 15 years after their mothers were 
taught about this method. 


The Costs and Benefits 


In addition to using its own funds, BRAC also received finan- 
cial support for this effort from Oxfam, the government of 
the United Kingdom, the Swedish Free Church Aid, the aid 
agency of the Swiss government, and the United Nations 
Children’s Fund (UNICEF). The total value of this assistance 
was about $9.3 million. The cost of teaching one household 
about oral rehydration therapy was a one-time investment 
of $0.75. 


Lessons Learned 


BRAC’s intervention in Bangladesh shows that mothers, 
regardless of their literacy level, can learn to improve health 
behaviors when provided with the right kind of training. 
When BRAC started the pilot, the general opinion was that 
illiterate women would not be able to learn how to measure 
and mix the ingredients. The strategy chosen by BRAC was 
not new or unknown to the women—BRAC simply built on 
their knowledge of cooking and feeding their children. The 
training was also done in familiar surroundings with ingre- 
dients that they use on a daily basis. The women were also 
taught in groups and found it easier to learn from each other 
than learning on one’s own. 

Evaluation of the program indicated some of the char- 
acteristics that made scaling up oral rehydration therapy 
possible. The intervention was relatively simple, requiring no 
assistance once the method was taught; it was inexpensive, 
requiring no household expenses, except for the purchase of 
the salt and sugar. The training and messages were built on 
existing knowledge and skills, such as childcare and cooking, 
and were also culturally acceptable. The performance of the 
ORWs was measured through the knowledge acquired by 


mothers. Though the program was large, an administrative 
structure of checks and balances could be put into place 
along with rigorous supervision. Lastly, there was a clear goal 
with a specific outcome and an institutional commitment to 
the process.*° 

NGOs often focus on small populations, which are not 
representative, and on pilot projects that do not get scaled 
up. BRAC’s effort showed that NGOs are capable of taking 
to scale pilot or demonstration projects. To do so, however, 
required strong supervision, supervisor accountability, and 
local level flexibility and autonomy. In addition, however, 
experience with the incentive salary system used by BRAC 
shows that this approach can only be used when employees 
who are not effective can be dismissed and not reassigned to 
any other position or job, as is usually the case for govern- 
ment workers. It is also important that there be tangible and 
quantifiable outcomes that are relatively easy to measure, 
and an independent monitoring unit is necessary. Finally, 
the strategic use of male and female workers allowed female 
workers to access households and gain the confidence of 
women, while male workers talked to the men in places 
where men congregate. 


Integrating Services at the Grassroots Level 
Introduction 


All health systems face the question of how they can most 
effectively and efficiently provide health services, particularly 
in difficult to reach areas. Often these programs are carried 
out in vertical ways. In this case, the program is operated 
parallel to other programs and may have its own manage- 
ment, staff, financing, and procurement arrangements. It 
might even have its own facilities. In some settings, this way 
of operating is undertaken because of extreme weaknesses of 
the overall health system. However, it would be much more 
efficient if programs could be carried out in an integrated 
fashion like they are performed in the health systems of most 
developed countries. This case study discusses efforts to inte- 
grate the delivery of vitamin A and drugs for onchocerciasis 
(river blindness) in a number of countries in Africa, in hopes 
of improving the effectiveness and efficiency of the vitamin A 
program, the onchocerciasis program, and the overall health 
system. 

As will be discussed in much greater detail in Chapters 8 
and 10, vitamin A deficiency is a leading cause of under-five 
childhood mortality,’ childhood blindness, and infectious 
disease in 95 developing countries worldwide. According to 
the World Health Organization in 2001, 140 million pre- 
school children and more than 7 million pregnant women 
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suffer from vitamin A deficiency. Vitamin A supplementa- 
tion has proven effective in combating vitamin A deficiency 
and has therefore become a key intervention to improve 
child survival. More than 40% of children in Sub-Saharan 
Africa are at risk for vitamin A deficiency. Estimates indicate 
that correcting vitamin A deficiency will avert more than 
645,000 child deaths per year in Sub-Saharan Africa.” 

Onchocerciasis is the second leading infectious cause 
of blindness in the world and is endemic throughout 
much of Sub-Saharan Africa. It is caused by a parasite, the 
filaria Onchocerca volvulus. The transmission of this para- 
site to humans takes place through the bite of the blackfly 
(Simulium genus). According to 2005 estimates,* about 37 
million people are infected with the disease in Africa. Two 
hundred and seventy thousand people are blind due to 
onchocerciasis, but it is more than a blinding disease; it can 
also cause disfiguring skin changes, musculoskeletal prob- 
lems, weight loss, immune system changes, and, in some 
cases, epilepsy and growth arrest. Onchocerciasis is com- 
monly found in remote regions where government health 
services are unavailable. 

Ivermectin is the front-line drug used to treat onchocer- 
ciasis and is usually delivered through “community-directed 
treatment.” This strategy trains community volunteers to 
sensitize other community members about the disease and 
its treatment, and to organize campaigns to distribute 
Ivermectin to eligible members of a community once a year 
for 15 to 20 years. 


The Intervention 


Because polio is no longer a threat in most of Africa, 
African governments are currently phasing out National 
Immunization Days (NID). This policy change leaves a gap 
in delivery of vitamin A supplementation to children younger 
than five years, which was previously included in NID cam- 
paigns. Nigeria and Cameroon sought, with the assistance of 
an NGO called Helen Keller International, to bridge this gap 
by combining vitamin A supplementation with community- 
directed treatment with Ivermectin for river blindness. Both 
countries had high vitamin A deficiency among young chil- 
dren at the time this program was developed. In Nigeria, 25% 
of the children were vitamin A deficient, and in Cameroon 
about 40% of the children were vitamin A deficient.*4 
Integrating the two treatments seemed logical for a 
number of reasons. First, both are relatively easy to deliver by 
trained community volunteers. Second 
mentary beneficiary grou 
both young children 
babies. In 


, they target comple- 
ps, thereby providing something for 
and women who have recently delivered 
addition, both rely on similar supply systems and 


support from Ministries of Health. It has been estimated that 
combining the treatments has the potential to supplement 
over 11 million children at least once per year with high doses 
of vitamin A.”! 

To test the integration, pilot studies were conducted in 
Nigeria, beginning in 2001, and in Cameroon, beginning in 
2003, where community-directed treatment with Ivermectin 
was well-established. Careful planning was undertaken with 
community representatives and Ministry of Health person- 
nel, and training modules and materials were adapted to 
include vitamin A information and messages. Community 
volunteers were trained to discuss the practical aspects 
of how to integrate the two interventions in their village. 
Volunteers then explained to village residents the importance 
of vitamin A for child survival and that vitamin A doses 
would be given only to children from 6 to 59 months of age 
and to women who had given birth within the last 2 months, 
during the campaign period. They also discussed the need 
for a second vitamin A dose for children in 6 months, and 
the importance of exclusive breastfeeding to protect young 
children from malnutrition. 


The Impact 


A program evaluation of the Cameroon pilot showed good 
results, with high vitamin A supplementation and high 
Ivermectin coverage maintained in all pilot communities. 
As the project was scaled up in a 2-month campaign, from 1 
health district covering under 50,000 people to 15 health dis- 
tricts covering over 642,000 people, vitamin A supplementa- 
tion coverage was 77% among children from 6 to 59 months 
of age and 90% among women who had given birth in the 
last 2 months. In addition, Ivermectin coverage increased 
from 70.3% in 2003 to 74% in 2004. In 2007, national-level 
scale up in Cameroon is planned for delivery of at least one of 
the vitamin A doses during a community-directed campaign 
for treatment with Ivermectin. 

In Nigeria, the integrated program was piloted in two 
states, reaching more than 300,000 children from 6 to 
59 months of age and about 72,000 postpartum women. 
By 2003 and 2004, the strategy was replicated in an addi- 
tional four states supported by the State Onchocerciasis 
Control Programs with assistance from UNICEF, Sight 
Savers International, and the Mission to Save the Helpless. 
During the scaling up phase, the pilot program provided sup- 
plements to about 950,000 children from 6 to 59 months of 
age with 80% coverage and to about 117,000 women within 6 
weeks of giving birth, with 60% coverage. Ivermectin cover- 
age did not decline in these areas, but rather was maintained 
at over 80% of the total population, indicating again that 


community volunteers are able to provide both interventions 
together. Because National Immunization Days for polio are 
continuing in Nigeria, national scale-up of the program has 
been delayed until 2007, when the NIDs will terminate if the 
polio program meets its goals. 


Costs and Benefits 


The cost to integrate vitamin A supplementation into 
community-directed treatment with Ivermectin is minimal 
compared to implementing two separate interventions. The 
cost to undertake key community-directed treatment activi- 
ties, including training, supervision, distribution, and 
reporting, is cost-shared between Ministry of Health, non- 
governmental organizations, communities, and donors 
including the African Program for Onchocerciasis Control. 
Ivermectin is donated by Merck and Co. Inc, through the 
Mectizan® Donation Program to governments. 

A recent World Health Organization cost study® found 
that the average cost of one Ivermectin treatment is $0.58, 
without volunteer time included, and $0.78 if volunteer time 
is included. In Nigeria, the study found that integrating vita- 
min A supplementation and Ivermectin treatment costs an 
extra $0.18 per vitamin A treatment but decreases to $0.15 
per treatment when scaled up to six states. At the national 
level, the cost of integrating the two treatments would be 
$0.10 per vitamin A treatment. 


Lessons Learned 


Integration means expanding partnerships to include all 
stakeholders at each level. Advocacy is essential to ensure 
that governments are willing to bring in relevant partners 
and commit funding to an integrated approach. To scale-up, 
a strategy must be fully tested and well planned. Ongoing 
supervision, monitoring, and evaluation are critical during 
scale-ups to improve program results across a more diverse 
cultural and geographic area. The vitamin A—Ivermectin inte- 
grated treatment approach has been or is being adopted by 
other countries as well, including the Democratic Republic of 
Congo, Sierra Leone, and Sudan. The results in these coun- 
tries will shed further light on how services can be integrated 
to enhance effectiveness and efficiency of services in low- 


income countries. 


Enhancing Community Health Services in Tanzania”® 


Introduction 


Tanzania is a low-income country in Sub-Saharan Africa. 
Most people in Tanzania live in rural areas. The burden 


of disease in Tanzania is generally typical of that for a 


low-income African country, with high rates of infant and 
child mortality, maternal mortality, and high prevalence of 
malaria, TB, and HIV/AIDS. Until recently, the government 
of Tanzania was spending about $8 per person each year on 
health. 


The Intervention 


The International Development Research Center (IDRC) of 
Canada and the government of Tanzania established a joint 
program to determine if health outcomes of poor people in 
rural areas could be improved by aligning health expendi- 
ture more closely with the burden of disease and increasing 
expenditure on selected health conditions. This effort was 
called the Tanzania Essential Health Interventions Project 
and took place in two rural districts with a total population 
of about 700,000 people. 

The program started by trying to map the burden of dis- 
ease. Given the poor database with which they had to work, 
this was done by a door to door survey of the involved com- 
munities to see what people said were the causes of ill health, 
disability, and death. The program team then calculated the 
burden of disease and reviewed government expenditure to 
see if it was being allocated in accordance with that burden. 

What they found was substantial gaps between the 
two. Only 5% of the budget went for malaria, although it 
caused 30% of the DALYs lost. Only 13% went to the leading 
causes of DALYs lost in children, despite the fact that they 
caused 28% of the disease burden. In addition, some dis- 
eases received more funding than seemed reasonable, given 
their contributions to the burden of disease and the cost of 
addressing them. 

An additional $2 was allocated to the two pilot commu- 
nities per person to spend on areas of high disease burden. 
In addition, the communities began to use simple algorithms 
for diagnosing and treating common diseases in a standard 
way, such as diarrhea, pneumonia, and malaria. The health 
districts also began to order drugs more in line with their 
needs, rather than just using a common package of drugs 
sent by the government that did not always meet their needs. 
Finally, health education was undertaken to get members of 
the community to use insecticide-impregnated bed nets when 
they slept to reduce the likelihood of contracting malaria. 


The Outcome 


Studies showed that the infant mortality rate decreased from 
100 to 78 from the year 1999 to the year 2000 in one of the 
districts, which was a decrease of 28%. The under-five child 
mortality rate decreased from 140 to 120 over the same 
period, which was a drop of 14%. It appears that the second 
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district had similar results to the first. Comparable commu- 
nities that did not participate in this pilot did not see drops 
in infant and child mortality like those that occurred in the 
pilot communities. People in the involved communities also 
decided to build their own health centers so that they do not 
have to travel so far for health services. 


Costs 


The communities could not use all of the $2 that was allo- 
cated for the program. Rather, to achieve the outcomes noted 
above, they used only about $0.80, which was equal to about 
a 10% increase in public expenditure per person on health in 
these two areas. 


Lessons Learned 


The success of this pilot program appears to have depended 
on a number of factors. First, the project was carefully 
planned. Second, the communities were involved in the plan- 
ning, designing, and execution of the program. Third, the 
approach of the project was based on good data and evidence 
about the burden of disease. Fourth, the program focused on 
implementing low-cost interventions that are known to be 
highly effective and that targeted health conditions of impor- 
tance. Finally, the program reflects a point noted in Chapters 
2 and 3: The manner in which countries spend money on 
health is as important as how much they spend. These lessons 
are consistent with the lessons learned from a variety of other 
important health programs over the last several decades. 


MAIN MESSAGES 


A health system is “the combination of resources, organiza- 
tion, and management that culminate in the delivery 
of health services to the population.” The main functions of 
a health system are to raise money for health services, provide 
health services, pay for health services, and engage in gover- 
nance and regulation of health activities. In line with this, 
health systems provide prevention, diagnosis, treatment, and 
rehabilitative services; protect the sick and their families 
against the cost of ill health; and carry out key public health 
functions, such as surveillance, the operation of public health labo- 
ratories, and food and drug administration. Health systems 
are Important parts of all economies and in some cases make 
up as much as 15% of GDP. 

Health systems have three levels of health care: primary, 
secondary, and tertiary. Depending on the country, the 
public, private, and nongovernmental sectors participate in 


different parts of the health system. A critical issue in the 
design of health systems is the roles 


that each of these sectors 
should play. There is agreement th 


at governments must reg- 


ulate and provide oversight of the health system. However, 
there is also a growing view that the government does not 
need to provide all services but, instead, should consider 
how they might most effectively be provided, which could 
mean government contracting the private or NGO sectors 
for some services. 

High-income countries generally have a health system 
that can be categorized as social insurance, such as Germany; 
have a tax-financed national health insurance scheme, such 
as in the United Kingdom; or, have a system that is largely 
based on private finance, such as in the United States. In 
most low- and middle-income countries, governments have 
established a health system that provides each level of care on 
a geographic basis. 

Countries spend a wide range of their GDP on health, 
from 1% in Afghanistan to about 13% in the United States. 
Countries spend a larger share of their GDP on health as they 
become more developed. Most of the high-income countries 
have health systems that are largely publicly financed, except 
the United States. In low-income countries that lack social 
insurance, most expenditure on health is private and out-of- 
pocket. In general, the health systems of high-income coun- 
tries are more effective at meeting health system aims than 
are the systems in low- and middle-income countries. 

The health systems of all countries, but especially those 
in low- and middle-income countries, face a number of 
important challenges, including: 


e How to cope with an aging population and increasing 
amounts of non-communicable disease 

e The quality of governance 

e The number, quality, and distribution of healthcare 
personnel 

e The mobilization of sufficient financial resources for 
the health sector 

¢ How to provide health care at an appropriate level of 
quality 

¢ How to ensure access to and equitable provision of 
services 

e The creation of mechanisms to provide the poor with 
protection from the costs of health services 


Governance is a difficult issue to address because gover- 
nance issues are generally problems across all sectors, and not 
just the health sector. Nonetheless, by giving communities 
more control over health sector resources, having them openly 
monitor their use, enhancing the capacity of the health sector 
to engage in procurement functions, and contracting out ser- 
vices that can most effectively and efficiently be delivered by 
the private or NGO sectors, governance can be improved. 


Ensuring that countries have the right number of 
trained health personnel in the right places will continue to 
be difficult. However, there is evidence that different kinds 
of incentives, such as housing, additional pay, and greater 
access to training can encourage health personnel to serve in 
underserved areas. The productivity of health providers can 
also be encouraged through appropriate incentives. 

It will continue to be difficult for low-income countries to 
raise the resources they need to finance a cost-efficient pack- 
age of health services. However, given the potential returns 
to investments in health, even very poor countries must 
consider allocating a larger share of their overall resources 
to health. In addition, existing expenditure on health is very 
inefficient in many countries and some financial savings can 
be had from improving the efficiency of existing expenditure 
and by allocating a higher share of resources to areas that will 
yield the highest returns. 

The quality of services can be improved, even in low- 
income settings. Accreditation of services is potentially 
promising, but not yet a proven way of improving health 
outcomes. Oversight by senior health staff in structured ways 
has improved outcomes in some settings. Providing health 
personnel with clear guidelines, protocols, and algorithms 
for treatment of patients can also improve the quality of care. 
There is also increasing evidence that total quality manage- 
ment activities can improve health outcomes, even in very 
low-income settings. 

Greater attention needs to be paid in most countries 
to enhancing the coverage by the health system of poor 
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and marginalized populations. One way to do this is to 
engage these communities in the planning and design of 
health system interventions. Improving services to the 
poor and ensuring that these services do not hurt fami- 
lies financially will also require that greater attention be 
paid to various insurance schemes, including both social 
insurance for the poor and community-based insurance 
programs. 

In addition, low- and middle-income countries can help 
to enhance the health of their poor by moving in the previ- 
ously noted directions and then focusing expenditure on a 
package of services that at relatively low-cost will have the 
highest impact on preventing illness among the poor and on 
treating those illnesses that most effect them. As discussed 
further in other chapters, this would include: 


e Promoting access to safe water and enhanced sanita- 
tion and encouraging improved hygiene 

e Enhancing people’s food habits and providing selec- 
tive nutrition supplementation 

e Providing a basic package of reproductive health 
services 

e Providing a basic package of neonatal health services 

e Vaccinating and de-worming young children, oral 
rehydration for diarrhea, and treatment of pneumo- 
nia and malaria 

e Preventing and treating, as appropriate, HIV, TB, and 
malaria 

e Preventing tobacco use 
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. What is a health system? 


. What are the primary functions of a health sys- 
tem? 


. What are primary, secondary, and tertiary health 
care and what services are generally rendered at 
each level? 


. How might one compare and contrast the organi- 
zational forms of healthcare systems of the United 
Kingdom, Germany, and the United States? 


. What is the range of public expenditure on health 
as a share of their GDP that countries spend on 
health? Why is there such a wide range? 


10. 


. Which types of countries tend to have a larger 


share of private expenditure on health than public 
expenditure on health? Why is this so, compared 
to countries that have health systems that are most 
publicly funded? . 


. What are some of the significant issues that arise 


in trying to govern health systems in low- and 
middle-income countries? 


. What are some of the key human resource chal- 


lenges that low- and middle-income countries face 
in staffing and operating their health systems? 


. What are the most important epidemiologi- 


cal and demographic issues that face health 
systems and what are the implications of those 
issues for healthcare costs? 


What are some of the most important steps that can 
be taken to improve the effectiveness and efficiency 
of weaker health systems in low- and middle- 
income countries? 
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LEARNING OBJECTIVES 
By the end of this chapter the reader will be able to: 


e Define culture 


e Describe the most important relationships between culture and 
health 


e Outline some of the theories of how behavior change occurs in 
health 


e Describe some key fneasures to promote behavior change for 
better health 


e Discuss the importance of social assessments 


VIGNETTES 


Joshua was just older than 1 year of age and lived in eastern 
Zimbabwe. His mother could tell that he had a fever. She 
wondered what had caused it. Was it the food that he ate? 
Was it the mixing of the “hot” foods and the “cold” foods? 
Or was it possible that they had done something to offend 
local custom? If the fever did not get better tomorrow, then 
she would take Joshua to the local healer. 

Siu-Hong was 80 years old and lived in Hong Kong. He 
had a severe toothache for more than a week. His children 
repeatedly encouraged him to go to the dentist, but he would 
not go. He did not like dentists or “western medicine.” In 
addition, he would have to wait in line to be seen at the 
dentist’s office and would miss work at the clothes market. 
His children finally convinced him to go to the dentist by giv- 
ing him a “present” of $25 and offering to take him to “dim 
sum,” the traditional South Chinese “brunch.” 

Dorji lived in Bhutan, just outside the capital city of 
Thimpu. He felt tired, weak, and dizzy for some time but 


had no fever. After another week of feeling this way, Dorji 
went to visit his local health clinic. Each clinic in Bhutan had 
two medical practitioners, one who practiced the indigenous 
system of medicine and the other who practiced “Western 
biomedical medicine.”' In light of Dorji’s symptoms, he vis- 
ited the indigenous practitioner inside the clinic. The “doc- 
tor” gave him some herbs that he thought would help his 
condition. However, he also thought Dorji had an underlying 
infection and took him across the hall to the “other doctor” 
who prescribed antibiotics for him. 

Arathi was a young mother in southeast India. She and 
the other women in her village were participating in the 
Tamil Nadu Nutrition Project. They were all young moth- 
ers, many of whose babies were underweight for age. Arathi 
nursed her baby as she had learned from her mother to do. 
She also gave the baby some other foods as she had learned 
from her mother and grandmother. Despite this, her baby 
was quite small for her age. As part of the project, the com- 
munity nutrition workers taught all the women and children 
in the village songs about proper feeding and about the 
vitamins the children needed. They also sponsored weekly 
weighing parties, in which all of the babies of the village 
were weighed and the mothers together decided if the baby 
was growing properly and what could be done to make the 
baby healthier. They also helped the mothers to make a food 
supplement for the babies who were “too small.” 


THE IMPORTANCE OF CULTURE TO HEALTH 


Culture is an important determinant of health in a number 
of ways, as discussed in Chapter 2. First, culture is related 
to health behaviors. People’s attitudes toward foods and 


~~ Culture and Health 


what they eat, for example, are closely related to culture. 
The food that pregnant women eat, birthing practices, and 
how long women breastfeed are also linked to their cultural 
backgrounds. Hygiene practices are closely tied to culture, 
as well. Second, culture is an important determinant of 
people’s perceptions of illness. Different culture groups may 
have different beliefs about what constitutes good health and 
what constitutes illness. Third, the extent to which people 
use health services is also very closely linked with culture. 
Some groups may use health services as soon as they feel ill. 
Others, however, may visit health practitioners only when 
they are very sick. Fourth, different cultures have different 
practices concerning health and medical treatment. Chinese 
and Indian cultures have well defined systems of medicine. 
There is a long history in many other societies, as well, of 
local systems of medicine that include notions of illness, vari- 
ous types of practitioners of medicine, and different kinds of 
medicines. 

The purpose of this chapter is to introduce you to 
the most important links between health and culture, 
particularly as they relate to global health and people in 
low- and middle-income countries. The chapter begins by 
introducing you to the concept of “culture.” It then exam- 
ines how views of health, illness, the use of health services, 
and the role of different health providers vary by culture. 
The chapter also reviews some of the theories of behavior 
change that relate to enhancing people’s health. The chap- 
ter concludes with comments about how one can ensure 
that investments take appropriate account of health and 
related cultural issues. 

As you review this chapter, it is important to note that 
some cultural values enhance health. A culture, for example, 
that puts a strong emphasis on monogamy in marriage 
should have lower rates of HIV/AIDS than cultures in which 
having multiple sexual partners is more tolerated. However, 
some cultural values may not enhance health. A cultural 
emphasis on heaviness in people, for example, as a sign of 
prosperity or wealth, may be harmful to health, because it 
would encourage cardiovascular disease and diabetes. Some 
cultures have food taboos that prevent pregnant women 
from getting all of the nutrients they need in pregnancy. 
This chapter aims to help you to understand the relation- 
ship between culture and health, identify practices helpful 
and hurtful to good health, and | 
promoting healthier behaviors. 


THE CONCEPT OF CULTURE 


rhe concept of culture was developed at the end of the 19th 
century by anthropologists. 


earn about approaches to 


There have been many defini- 


tions of culture. An early definition suggested that culture 


Was: 


that complex whole which includes knowledge, 
beliefs, art, law, morals, custom and any other 
capabilities and habits acquired by man as a 
member of society.” 


A relatively modern definition states that culture is “a set 
of rules or standards shared by members of a society, which 
when acted upon by the members, produce behavior that 
falls within a range of variation the members consider proper 
and acceptable.”* In the simplest terms, one may call culture 
“behavior and beliefs that are learned and shared.”* 

Cultures operate in a variety of domains, including: 


e The family 

e Social groups beyond the actor’s family 
e Individual growth and development 

e Communication 

e Religion 

e Art 

e Music 

e Politics and law 

e The economy* 


As one thinks about the links between culture and health, 
it is also important to understand the term “society,” which 
refers to “a group of people who occupy a specific locality 
and share the same cultural traditions.” Societies have social 
structures that are the “relationships of groups within society 
that hold it together.” In addition, we must note that there is 
heterogeneity within all cultures. Sometimes this is reflected 
in what people call subcultures. There are many shared 
aspects, for example, of Chinese culture. However, China 
is a very large country and even among the Han Chinese, 
there are important variations as one moves across China in 
language, food, wedding customs, and music, among other 
things. The same would be true of North India. People across 
North India have much in common. Yet, there are many 
variations of North Indian culture in different places, such as 
in the state of West Bengal, on the one hand, and Rajasthan, 
on the other. This can be seen, again, in language, music, art, 
and food. 

When thinking about the links between culture and 
health, one also needs to consider that some cultural 
practices may be well adapted to some settings but poorly 
adapted to others. Alternatively, they may be well adapted 
to the way people have been living, but less well adapted to 
the way people live after important changes or developments 
in their communities.© The culture of nomadic people, 


for example, may be well suited to their nomadic lifestyle. 
However, their culture may be very ill equipped to deal with 
a life style after societal change that would cause them to be 
more sedentary. 

As we consider the relationship between culture and 
health, we should be aware of the ways in which a culture is 
viewed by people from outside that culture group. First, we 
should distinguish between the views of outsiders to a culture 
and insiders to a culture. This helps us to understand when 
we are looking at something from our perspective, compared 
to looking at it from the perspective of those who live within 
that culture. 

Especially in the early days of anthropology, those who 
studied cultures other than their own often viewed them 
solely through the prism of their own society and judged 
much of what they saw to be lacking. This view is called eth- 
nocentrism. Contrary to this view is “cultural relativism,” or 
the idea that “because cultures are unique, they can be evalu- 
ated only according to their own standards and values.”’ 

The approach that will guide the rest of this chapter and, 
indeed, the book as a whole, is the question: “How well does 
a given culture satisfy the physical and psychological needs 
of those whose behavior it guides?”’ For example, is female 
circumcision, also called female genital mutilation, a health- 
enhancing procedure or a harmful procedure? Is it good or 
bad for the health of a newborn to be given sugar water? 
How should one see cultural practices that discriminate 
against women and cause them to eat less well than men or 
that might lead to the disproportionate abortion of female 
fetuses, as in India and China? On the other hand, what 
about cultures that do encourage exclusive breastfeeding for 
six months? What about male circumcision, which is associ- 
ated with reduced transmission of HIV? 

You will realize as you make your way through the book 
that those responsible for guiding health policies and pro- 

grams in different countries must have a good understand- 
ing of the cultures with which they are working if they are 
to be helpful in enhancing health for the members of those 
societies. This is also true of outsiders, including develop- 
ment assistance agencies. They must be very sensitive to 
local cultures, while simultaneously considering with their 
government partners and in conjunction with insiders to the 
culture, what behavior changes may be needed to enhance 
individual and population health in a particular setting." 


HEALTH BELIEFS AND PRACTICES 


Different cultures vary in their perceptions of their bodies 
and their views of what is illness, what causes illness, and 
what should be done about it. They have different views 
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on how to prevent health problems, what health care they 
should seek, and the types of remedies that health providers 
might offer.* The next section will highlight selected aspects 
of belief systems about health that one would see most in 
low- and middle-income countries and in immigrant popu- 
lations in developed countries. 


Perceptions of Illness 


Perceptions of illness vary considerably across culture groups. 
What one culture may view as entirely normal, for example, 
another culture may see as an affliction. Worms are so com- 
mon among children in some cultures that people do not see 
infection with worms as an illness. Malaria is so common 
in much of Sub-Saharan Africa that many families see it as 
normal. In much of South Asia, back pain among women 
is very common and is also seen by women as just a normal 
part of being a woman.’ Schistosomiasis is very common in 
Egypt. It causes blood in the urine, which is referred to in © 
Egypt as “male menstruation” and seen as normal because it 
is so common.” 


Perceptions of Disease 


Medical anthropologists, among others, define disease as 
the “malfunctioning or maladaptation of biologic and psy- 
chophysiologic processes in the individual.”'! Pneumonia 
is a disease. HIV/AIDS is a disease. Polio is a disease. 
Illness, however, is different from disease. “Illness rep- 
resents personal, interpersonal, and cultural reactions to 
disease or discomfort.”'' People may feel like they have an 
illness. They can describe it and its symptoms. They may 
have a name in their culture for this problem. However, 
they may not have a “disease,” which is a physiological 
condition. This is a very important point, because different 
cultures may have very different perceptions of the causes 
of illness. 

Most people in the developed countries follow the 
“Western medical paradigm” in explaining the causes of dis- 
ease. This will be familiar to you. You get influenza and colds 
from viruses. You get diabetes as an adult from an inability 
to control your blood sugar, although there may be a genetic 
component to this. You get heart disease from smoking, from 
being obese, or from having cholesterol that is too high. 

On the other hand, many people, especially those in or 
from the developing world and more “traditional societ- 
ies” often see illness as being caused by factors other than 
disease, as defined in the biomedical model. There are many 
cultures, for example, that believe that illness is brought on 
by the body being “out of balance.” Among the most com- 
mon of these concepts is the notion of “hot” and “cold.” In 
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this case, the body may get out of balance if one engages in 
certain unhealthy practices. In Chinese culture, for example, 
one should not drink cold liquids while eating hot food. In 
some cultures, some foods are regarded as “hot” and some 
foods are regarded as “cold” and people have to eat them in 
certain appropriate proportions or only at certain times to 
avoid illness. 7 

Many people also believe that illness has supernatural 
causes. A study done among Americans of Caribbean and 
African descent living in the southern United States showed 
that many people believed that the symptoms of illness stem 
from supernatural causes.'* There are many cultures in which 
people believe that illness comes from being affected by “the 
evil eye,” being bewitched or possessed, losing their soul, or 
offending gods.'* Some indigenous Canadians have a belief 
that “illness is not necessarily a bad thing, but instead a sign 
sent by the Creator to help people re-evaluate their lives.”" 
A study of the cultural perceptions of illness among Yoruba 
people in Nigeria found that illness could be “traced to ene- 
mies, including witchcraft, sorcery, gods, ancestors, natural 
illnesses, or hereditary illness.”! 

Emotional stresses are also seen in different cultures as 
causes of illness. This could come about as a result of being 
stressed or extremely frightened. Being too envious is also 
viewed as a cause of illness.'> Sexual matters are seen as causes 
of illness in some cultures, as well. In several cultures, for 
example, frequent sexual relations is believed to weaken men, 
by taking away their blood.'? These beliefs are quite common 
in parts of India. 


Folk Illness 


Many cultures also have what are called “folk illnesses.” These 
are local cultural interpretations of physical states that people 
perceive to be illness, but that do not have a physiologic 
cause. “Empacho” is an illness that is commonly described in 
a number of Latin American cultures. This is often discussed 
as a condition caused by food that “gets stuck to the walls 
of the stomach or intestines, causing an obstruction.”"* It is 
said to be caused by any of a variety of inappropriate food 
practices, and in children it is said to produce a number of 
gastrointestinal symptoms, including bloating, diarrhea, and 
a stomachache. 

To cure empacho, families may limit some foods, give 
abdominal massages with warm oil, or pop the skin on the 
small of the back. They will also often consult a local healer, 
such as the santiguadora in the Puerto Rican community and 
sobadora in the Mexican community. Some Mexican com- 
munities in both the United States and Mexico 


2 also treat this 
illness” with some powders. 


To understand health problems in low- and middle- 
income countries, it is very important to understand the 
existence of folk illnesses such as empacho. It may be that 
the condition described by communities as empacho has 
no known or real biomedical basis. However, even if this 
condition has no biomedical basis, people believe this is 
an important illness and any efforts to improve the health 
of the community will have to consider such beliefs. '° 
Table 6-1 lists some of the culturally defined causes of 
illness. 


The Prevention of Illness 


Given the wide range of views of what causes illness, it is not 
surprising that there are many different cultural practices 
that concern avoiding illness. Many cultures, for example, 
have taboos, or things that they forbid people to do if they 
are to stay healthy. A large number of taboos concern what 
not to eat during pregnancy, as was suggested in a study of 
traditional beliefs in Western Malaysia, which suggested that 
pregnant women should avoid certain important sources 
of protein.” A study in southern Nigeria about traditional 
beliefs concerning eating in pregnancy found widespread 
belief that pregnant women must avoid: 


e sweet foods, so the baby would not be weak 

¢ eggs, so the baby would not grow up to be a thief 

e snails, so the baby would not be dull, salivate exces- 
sively, or not develop speech properly.'* 


A study in Brazil suggested that women should not 
eat game meat and fish during pregnancy, although 
both could be good sources of protein.!? A study of poor 
women in South India showed that “taboos affected the 
intake of fruits and legumes” and legumes are among 
the most important sources of protein for many Indian 
women.”° 

There is also a wide array of ritual practices that people 
undergo to avoid illness. Related to this, there are traditions 
in some cultures to get rid of bad spirits or evil forces to 
ensure that one does not fall ill. There are beliefs among the 
Yoruba people in Nigeria, for example, that charms, amulets, 
scarification, or some oral potions can prevent illness that is 
caused by one’s enemies.!> Some tribal groups in Rajasthan, 
India, put charms at certain crossings to inflict harm on oth- 
ers to avoid harm to themselves, to appease an evil spirit, 
or to leave their affliction there with the spirit.) In rural 
Senegal, a special ritual is performed for women who have 
lost two children, or had two miscarriages, or appear to be 
infertile. The ritual is intended to prevent the causes of child 
death and infertility.” 


The Diagnosis and Treatment of Illness and the 
Use of Health Services 


In many cultures, when people are ill, it is common that they 
first try to care for the illness themselves with home remedies. 
This is often followed by a visit to some type of local healer 
and the use of indigenous medicines from that healer. Only 
if the illness does not resolve after that will families seek the 
help of a “western doctor.” Even then, it is quite common for 
people to use modern medicines and indigenous medicines 
at the same time. 

Studies that were done of the treatment of diarrheal 
disease in Central America showed very clearly, for example, 
that people tried a variety of mechanisms for diagnosing and 
treating their illnesses. 

The manner in which people and families care for ill- 
nesses is called “patterns of resort.” People seek help from dif- 
ferent healthcare providers at different times for a number of 
reasons.”’ One important concern is the cost of services, both 
direct, such as fees, and indirect, such as the cost of trans- 
portation, time en route, or waiting. Another concern is the 
means of payment. People with little cash may prefer to visit 
a healer or doctor who takes payment in kind, rather than in 
cash. This could be in small gifts or payment in farm products 
such as fruits, vegetables, or poultry. People are also driven 
by the reputation of the provider. They will go to a provider 
that is reputed in their community to have good results over a 
provider who does not enjoy this type of reputation. 

The manner in which the provider treats them socially is 
also an important determinant of the use of services. People 
generally prefer to go to a provider who is from their com- 
munity, speaks their language, is known to them, and treats 
them with respect, rather than an outsider who may be disre- 
spectful. It is interesting to note that people tend to treat folk 
illnesses at home and then go to a local healer. As a last resort, 
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they may go to a physician, even if they understand that the 
physician “does not treat empacho.”’® 

It is also very important to understand the extent to which 
a large share of the treatment of illness in most cultures takes 
place first at home. People in developed countries may take 
some aspirin, drink plenty of water, eat a certain soup, and 
try to rest when they first develop symptoms. They may also 
take a variety of different types of herbal products or vitamins. 
Only if people do not feel better by a certain time will they try 
to see a health provider. People in more traditional societies 
have analogous patterns of behavior when they believe them- 
selves to be ill. Understanding these patterns, of course, is 
central to any efforts to enhance their health through efforts 
such as maternal care, vaccination programs, or treatment of 
infectious diseases, such as AIDS, TB, or malaria. 


Health Providers 


There are a many different types of health service providers. 
Some of these are shown in Table 6-2. As you can see in the 
table, some of the providers are practitioners of indigenous 
systems of medicine, such as ayurvedic practitioners in India 
and practitioners of Chinese systems of medicine, such as 
herbalists and acupuncturists. Other practitioners will be 
part of a wide array of local health providers. These include, 
for example, traditional birth attendants, priests, herbal- 
ists, and bonesetters. The types of practitioners of western 
medicine will depend on the size and location of the place 
in which they work and could include, for example, com- 
munity health workers, nurses, midwives, nurse-midwives, 
physicians, and dentists. You should also be aware that in 
many low- and middle-income countries, pharmacists, or 
stores that sell drugs, also frequently dispense both drugs 
and medical advice. Although prescriptions for drugs may 
be legally required, many low- and middle-income countries 
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Spirit possession Overindulgence in sex 
Evil eye 

Offending god or gods 

Soul loss 
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Western Biomedical 
Pharmacists 


Indigenous 
Midwives 
Shamans 
Curers 
Spirtualists 
Witches 
Sorcerers 


Nurse-midwives 
Nurses 

Nurse practitioners 
Physicians 

Dentists 

Priests 

Diviners 

Herbalists 

Bonesetters 


Other Medical Systems 
Chinese medical system 
e practitioners 
e chemists/herbalists 
e acupuncturists 
Ayuervedic practitioners 


Source: Adacled from Scrimshaw SC. Culture, behavior, and health. In: Merson MH, Black RE, Mills A, eds. International Public Health: Diseases, 


Programs, Systems, and Policies. Sudbury, MA: Jones and Bartlett; 2006:53—78. 


are unable or unwilling to enforce this requirement. It is also 
important to note that many health providers will combine 
indigenous health practices with western medicine.*4 


HEALTH BEHAVIORS AND BEHAVIOR CHANGE 


As you saw in Chapter 2, the leading causes of death in low- 
and middle-income countries are ischemic heart disease, 
cerebrovascular disease, HIV, and pneumonia. Malaria, 
TB, and diarrhea are also among the top 10 causes of death 
in these countries.* The risk factors for these diseases and 
conditions include nutrition (both undernutrition and over- 
nutrition), tobacco use, unsafe sex, and unsafe water and 
sanitation.” There are many behaviors that are conducive to 
good health. However, what is the extent to which behavior 
is a contributing factor to the leading risk factors for illness 
and premature death in the developing world? A number of 
examples are discussed next. 

An infant’s being underweight for age is the most impor- 
tant risk factor for premature death in the developing world. 
Although income and education are closely linked with 
nutritional status of both mother and child, cultural vari- 
ables are also important determinants of their nutrition. As 
noted earlier, there are many cultures that have food taboos 
for pregnant women that are not helpful to birth outcomes, 
and other cultures encourage pregnant women to eat less 
rather than more. In addition, the extent to which women 
breastfeed their babies is closely linked with culture, as is 
the timing for the introduction of complementary foods. 


Undernutrition also stems from other eating practices that 


are also closely tied to culture. Can behaviors be changed so 


that pregnant women will eat the most nutritious foods they 
can, given their level of income, and exclusively breastfeed 
their babies for six months? 

Unsafe sex is the major risk factor for HIV/AIDS in 
low- and middle-income countries. Some people, such as 
commercial sex workers, may not have the bargaining power 
with their clients to negotiate sex with a condom. The same 
will often be true of women who are forced into unsafe sex 
by their husbands and boyfriends or because of their own 
economic position, as you will read about in Chapters 9 and 
11. However, many people who engage in unsafe sex do have 
control over whether or not to use a condom. What would it 
take to ensure that they do so? 

Hygiene is another area that closely relates to health 
behaviors and the lack of safe water and sanitation is a risk 
factor of importance for diarrheal disease. In many low- and 
middle-income countries hygiene may be low, and families 
need to learn to use water safely, dispose of human waste in 
sanitary ways, and wash their hands with soap after defecat- 
ing. Behaviors regarding hygiene, of course, are intimately 
linked with culture. How can they be changed? 

As you will read about later, indoor air pollution is 
a major risk factor for respiratory infections. This relates 
largely to the fact that families in many cultures cook indoors 
without appropriate ventilation. Some families may not be 
able to afford an improved stove. However, other families 
cook as they do because of tradition and the lack of know1- 
edge of the health impacts of indoor air pollution. How could 


one change such fundamental matters as the way that people 
cook? 


Cigarettes are the leading risk factor for cardiovascular 
disease and cancer, as you will read more about in Chapter 
12. Most people who smoke cigarettes start smoking as ado- 
lescents. Are there measures that can be taken to change these 
behaviors? How would the efforts to change behavior have to 
differ if one tried to stop adolescents from taking up smok- 
ing, compared to helping adult smokers to quit? 

Of course, behaviors are closely linked with culture and 
health not only in developing countries, but in developed 
countries, as well. Moreover, in developed, as well as in 
developing countries, there is a wide array of behaviors that 
do not promote good health. In the developed countries, for 
example, an increasing number of people are obese and have 
diabetes, associated, as you will read in Chapter 12, with poor 
diet and a sedentary lifestyle. Many people also continue to 
smoke, even though smoking is the single largest risk fac- 
tor for both cardiovascular disease and cancers. Despite the 
widespread availability of seat belts in cars, some people still 
do not use them. What needs to be done to get people to 
change these behaviors to ones that are healthier? 


Improving Health Behaviors 


There are a number of models or theories that explain why 
people engage in certain health behaviors and what can be 
done to encourage changes in those behaviors. Those inter- 
ested in greater detail in how to change health behaviors can 
review The Essentials of Health Behavior, another book in this 
series.”” Some of the most important concepts about health 
behavior and models about behavior change, however, are 
examined very briefly here. 


The Ecological Perspective 


As one considers the factors that influence behaviors that 
relate to health, it is important to take what is called an eco- 
logical perspective. This is a concept that suggests that the 
factors influencing health behaviors occur at several levels. 
These are noted in Table 6-3. 

The basic precepts concerning the ecological approach are: 


e “health related behaviors are affected by, and affect, 
multiple levels of influence: intrapersonal or individ- 
ual factors, interpersonal factors, institutional factors 
and public policy factors.” 

e “behavior both influences and is influenced by the 


social environments in which it occurs.” 


You can try to imagine, for example, whether or not an 
adolescent male will take up smoking. This will depend on 
how he feels about smoking, what he thinks others think of 
his smoking, the setting in which he operates, how expensive 
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Definition 

Individual characteristics that influence 
_ behavior such as knowledge, attitudes, 


beliefs, and personality traits 


Factors 
Individual 


Interpersonal Interpersonal processes, and primary 


groups including family, friends, and peers 


Institutional 


Rules, regulations, policies, and informal 
structures 

Social networks and norms or standards 
that exist formally or informally among 
individuals, groups, and organizations 


Community 


Local, state, and federal policies and laws 
that regulate or support healthy actions 
and practices for disease prevention, early 
detection, control, and management 


Public policy 


Source: Adapted with permission from Murphy E. Promoting Healthy 
Behavior, Health Bulletin 2. Washington, DC: Population Reference 
Bureau; 2005. 


it is to buy cigarettes, and how easy it is to buy them. Of 
course, if he does start smoking, some of his own peer group 
may follow. 


The Health Belief Model 


The Health Belief model was the first effort to articulate a 
coherent understanding of the factors that enter into health 
behaviors. It was developed by the U.S. Public Health Services 
as they tried to understand why people did or did not avail 
of the opportunity to get chest X-rays for tuberculosis.” The 
premises of this model are that people’s health behaviors 
depend on their perceptions of: 


e Their likelihood of getting the illness 

e The severity of the illness if they get it 

e The benefits of engaging in behavior that will prevent 
the illness 

e The barriers to engaging in preventive behavior 


In this model, people’s health behavior also depends on 
whether or not people feel that they could actually carry out 
the appropriate behavior if they tried, which is called “self- 
efficacy.” 

One could think about how this model pertains to 
engaging in safe sex. The extent to which a young man uses a 
condom will be influenced by his fear of getting HIV/AIDS, 


how serious a disease he believes it to be, the extent to which 
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a condom can prevent HIV/AIDS, and how easy it is to buy a 
condom and get a partner to agree to use it. The young man 
must also feel that he will buy the condom and use it. 


Stages of Change Model 


The Stages of Change model was developed in the 1990s in 
the United States in conjunction with work on alcohol and 
drug abuse.*! The premise behind this model is that change 
in behavior is a process and that different people are at dif- 
ferent stages of readiness for change. The stages of change are 
outlined in Table 6-4. 

It is easy to see how this model might apply to alcohol 
and drug abuse. You can imagine an excessive drinker, as 
discussed in Chapter 12, who is not aware of his problem or 
who will not face it and needs help in doing so. Other people, 


_ Precontemplation 
_ Contemplation 


_ Decision/Determination 
- Action 
Maintenance 


Source: Data from Murphy E. Promoting Health Behavior, Health 
Bulletin 2. Washington, DC: Population Reference Bureau; 2005. 
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Stages of Diffusion 

Recognition of a problem or need 

Conduct of basic and applied research to address the 
specific problem 

The development of strategies and materials that will put 
the innovative concept into a form that will meet the 
needs of the target population 

Commercialization of the innovation, which will involve 
prodution, marketing, and distribution efforts 

Diffusion and adoption of the innovation 

Consequences associated with adoption of the innovation 


Source: Adapted from Scrimshaw SC. Culture, behavior, and health. 
In: Merson MH, Black RE, Mills A, eds, International Public Health: 


Diseases, Programs, Systems, and Policies. Sudbury, MA: Jones and 
Bartlett; 2006:53-78. 


who are aware of their problem and willing to do something 
about it, may need help to stop. Still others, who have already 
broken their addictions, need positive reinforcement to 


maintain their health.*° 


The Diffusion of Innovations Model 


The Diffusions of Innovations model had its origins in work 
that was done on promoting agricultural change in the United 
States. In this model, “an innovation is an idea, practice, ser- 
vice, or other object that is perceived as new by the individual 
or group.”” This model is based on the notion that commu- 
nication is needed to promote social change and that “diffu- 
sion” is the process by which innovations are communicated 
over time among members of different groups and societies.*? 
This model focuses on how people adopt and can be encour- 
aged to adopt “innovations” but does not get involved with 
how they might maintain what they have adopted. 

Table 6-5 outlines the stages that have to be undertaken 
to try to diffuse a health innovation. 

This model also suggests that as the innovation begins to 
be diffused, people will fall into six groups: 


e Innovators 
e Early adopters 
e Early majority 
e Late majority 
e Late adopters 
e Laggards**? 


In addition, the model also indicates that the pace of 
adoption will be influenced by: 


e The gains people think they will get by adopting the 
innovation 

e¢ How much the innovation fits in with their existing 
culture and values 

e How easy it is to try out the innovation 

e Whether or not there are role models who are already 
trying out the innovation 

e The extent to which potential adopters see the inno- 
vation as cost-efficient and not taking too much of 
their time, energy, or money? 


One can imagine how the Diffusion of Innovations 
Model may apply to efforts to change diets in developed 
countries away from certain fats and toward more fruits and 
vegetables, fewer processed foods, and more whole grains, 
Some people change their diets relatively quickly. Others in 
the community make these shifts only as they can overcome 
some of their long held dietary patterns. Some people shift as 
they learn more from their friends, some of whom become 


role models for change. The relatively high costs of some of 
the organic and other healthy foods may be a constraint to 
adoption of change by some people. Others may simply not 
be willing or able to change the way they and their families 
have always eaten. 


UNDERSTANDING AND ENGENDERING 
BEHAVIOR CHANGE 


As you can clearly see, in many instances, improving health 
requires that the behaviors of individuals, families, and com- 
munities be changed. You also see, however, that behaviors are 
intimately connected to culture, which is inherently not easy to 
change. Under these circumstances, what can be done, first to 
understand what behaviors need to be changed and, second, to 
change them? These questions are answered briefly here. 


Understanding Behaviors 


A first step in trying to promote behavior change must be to 
gain a good understanding of the behaviors that are taking 
place. This requires a careful assessment of: 


e The behaviors that are taking place 

e The extent to which they are helpful or harmful to 
health 

e The underlying motivation for these behaviors 

e The likely responses to different approaches to chang- 
ing the unhealthy behaviors 


By taking a look at breastfeeding, for example, we can get 
a sense of how one would carry out such an assessment. One 
can consider how infant deaths might be reduced. As part of 
this effort, it is important to get a better sense of the extent to 
which any nutritional issues are harmful to infant health and 
how they might be improved. One important part of this effort 
would be to examine breastfeeding practices. In doing so, we 
would try to answer the following questions, among others: 


e When do women start breastfeeding? 

e Do they feed on schedule or on demand? 

¢ Do they feed male and female children the same 
way? 

e For how long do they breastfeed exclusively? 

e At what age do they introduce complementary 
foods? 

° Until what age do they continue to breastfeed, even 
while the children are getting complementary foods? 

e Why do they engage in these practices? 

© Why do some women not breastfeed? 

© Who breastfeeds and who does not? 

© Who has influence over their breastfeeding practices? 


Understanding and Engendering Behavior Chi 


The answers to these questions, of course, will vary by 
culture group; however, once we get answers to them, we can 
begin to formulate a plan for behavior change that is built on 
the cultural values and approaches of the people. Without 
understanding current practices, the rationale for them, and 
who has influence over them, it will be impossible to pro- 
mote behavior change in the appropriate directions. When 
we do have a sense of the existing practices and why they take 
place, what can be done to change behaviors? 


Changing Health Behaviors 


There are many different approaches to changing health 
behaviors. Some operate at the level of the individual, some 
at the level of the community, and some at the level of 
society as a whole. Generally, they include some combina- 
tion of communication through the mass media and more 
personal communication. Several approaches to behavior 
change are discussed briefly here. | 


Community Mobilization 


One very important way to encourage change in health 
behaviors is to engage in community mobilization. In this 
case, the effort focuses on getting an entire community to 
engage in the effort at promoting more healthy behaviors. 
This requires considerable efforts aimed at helping people 
across the community to identify the problems that they face, 
identify potential solutions to them, and then work together 
to put those solutions in place. Generally, it also requires that 
the leaders within the community are themselves mobilized, 
willing to be “champions” for the needed change, and then 
promote that change.** You will read more later, for example, 
about the Tamil Nadu Nutrition Project which was noted in 
one of the vignettes at the opening of this chapter and the 
manner in which the affected communities were involved 
in promoting a variety of innovations, including weighing 
babies together, identifying together the babies who were 
not thriving, and working together to make supplementary 
food for their children. In addition, all of the community 
was involved in learning about appropriate foods and about 
needed micronutrients. You will also read later about a 
variety of community-based activities, including efforts to 
address diarrheal disease through oral rehydration in Egypt 
and polio campaigns in Latin America. 


Mass Media 


The mass media are often used to promote change in health 
behaviors. Most people in developing countries have access 
to radio, which is often used for this purpose. Increasingly, 


Culture and Health 


however, those engaged in promoting better health are using a 
tool referred to as “entertainment-education.” Many of these 
efforts have focused on soap opera series in which the char- 
acters bring out the main messages about healthy behaviors. 
The British Broadcasting Company has a group, for example, 
that works with developing countries to produce soap operas 
on health topics of importance such as HIV/AIDS. Such a 
series was done on HIV in India, and one is under produc- 
tion on HIV for Nigeria. The government of Myanmar had 
a soap opera about leprosy that featured Myanmar’s best 
known actress. The aims of the soap opera were to help 
people know how to diagnose leprosy, to inform them that it 
could be treated completely if treated early, and to get people 
to come forward for treatment at an early stage. 


Social Marketing 


Social marketing is the application of the tools of commercial 
marketing to try to promote behavior change and the uptake 
of important health actions or products. This has been used 
widely in family planning work. It is also being used in other 


Identify specific health problems, related behaviors, and key 
stakeholders 

Know and use sound behavioral theories 

Research motivations and constraints to change, considering 
biologic, environmental, cultural, and other contextual 
factors 

Use participatory assessment tools and include relevant 
stakeholders in the design, implementation, and 
evaluation of the intervention 

Plan and budget carefully 

Identify people who exhibit healthy behaviors that differ from 
the social norm 

Create an environment that enables behavior change through 
policy dialogue, advocacy, and capacity building 

Organize an intervention that addresses both specific 
behaviors and contextual factors 

Work to ensure sustainability 

Evaluate from the beginning 


Form partnerships to scale up and/or adapt the most successful 
interventions for implementation in other settings. 


Source: Adapted with 
Healthy Behavior, Healt 
Reference Bureau; 2005. 
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fields, such as in selling bed nets for malaria control. In social 
marketing, a local brand of a product is often created, such 
as a condom, a contraceptive pill, or an insecticide-treated 
bed net. Mass media and other forms of communication are 
then used to promote the brand and the behaviors related 
to the product. Of course, successful marketing depends on 
very careful market research and a good understanding of the 
local culture, values, and behaviors. It also depends on what 
is called “the four Ps” in social marketing: 


e Attractive product 
e Affordable price 
e Convenient places to buy the product 


e Persuasive promotion*”* 


Often the products being marketed through social mar- 
keting are sold through commercial channels but their price 
is subsidized by the government. 


Health Education 


Health education is something with which every reader of 
this book will be familiar. It comes in many forms, such as in 
the classroom, in the news media, on the radio and television, 
and on the Internet. Successful health education programs 
that were aimed at sex education have several features in 
common that hold lessons for other efforts at making health 
education effective. 


e They focused on risky behaviors and were clear about 
abstinence and consistent condom use 

e They provided accurate information 

e They addressed how to deal with social pressures 

e They selected teachers and peer educators who 
believed in the program 

e They geared the content of the program to the age, 
sexual experience, and culture of the students?” 


Achieving Success in Health Promotion 


The previous section refers to specific types of health pro- 
motion that can be used to encourage a change in health 
behaviors or the adoption of healthy behaviors. There are 
a number of lessons that have emerged both about these 
approaches and when looking broadly at what constitutes 


an effective health promotion effort. These are noted in 
Table 6-6. 


SOCIAL ASSESSMENT 


There is one additional area that it is important to cover con- 
cerning the links between health and culture. This is “social 
assessment” or “social impact assessment.” A social impact 


assessment is “a process for assessing the social impacts of 
planned interventions or events and for developing strate- 
gies for the ongoing monitoring and management of those 
impacts.”** In more expansive terms, “Social impact assess- 
ment includes the processes of analyzing, monitoring, and 
managing the intended and unintended social consequences, 
both positive and negative, of planned interventions (poli- 
cies, programs, plans, projects) and any social change pro- 
cesses invoked by those interventions. Its primary purpose is 
to bring about a more sustainable and equitable biophysical 
and human environment.”* 

The social impact assessment looks at a variety of 
domains that go beyond health. These include impact, 
among other things, on historical artifacts and buildings, 
communities, demography, gender, minority groups, cul- 
ture, and health. The assessment should be carried out in a 
way that builds on local processes, engages the community 
fully, and proactively tries to maximize the potential good 
that can come from the proposed investment. It “promotes 
community development and empowerment, builds capac- 
ity, and develops social capital.”** The detailed approach of a 
social impact assessment is outlined in Table 6-7. 

Many readers will be familiar with environmental assess- 
ment of proposed investment schemes and many countries 
require such assessments be done before any major physical 
investment. In some respects, a social assessment is the social 
analogue to the environmental assessment. In this case, let 
us suppose that a development agency and a government are 
going to collaborate to develop a series of health centers in a 
particular region of a country. If the country carried out the 
recommended social assessment before it designed the proj- 
ect, then it would aim as it carried out the design to involve 
the community in this work. The country would also ensure 
that the design took account of the needs of various groups 
in the community and was based on their culture and values, 
and it would keep in mind how programs need to be tailored 
to address them. The assessment would seek to identify any 
negative consequences that might emerge from the investment 
and how those consequences might be mitigated. The plan 
emerging from the assessment would also have an approach 
to monitoring and evaluation of the proposed investment to 
ensure that the social impacts that were foreseen were correct 
and that the program design really is consistent with local 
values and the underlying needs of the community. 

Some years ago, very little attention was paid in some 
development assistance agencies and in some governments 
to social assessment. Little effort was spent on examining the 
social and cultural issues involved in designing appropriate 
interventions in health. In addition, little attention was paid 
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Assessment: International Principles. Available at http://www. 
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to the potential impact on health or on other social areas of 
investments in sectors outside of health. Although the qual- 
ity of social assessment may vary both within and across 
some agencies and governments, it is now a normal practice 
that social assessments are done for all major development 
projects. 


MAIN MESSAGES 


Culture is a set of beliefs and behaviors that are learned and 
shared. Culture operates, among other areas, in the domains 
of the family, social groups beyond the family, religion, art, 
music, and law. Culture is an important determinant of 
health, in many ways. It relates to people’s health behaviors, 
their perceptions of illness, the extent to which they use health 
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services, and forms of medicine that they have practiced tradi- 
tionally. This chapter examines the links between culture and 
health from the perspective of the extent to which a culture 
satisfies the physical and psychological needs of those who 
follow it. 

Perceptions of illness vary considerably across cultures. 
What is seen as normal in some societies may be seen as 
illness in others. Different societies also have differing per- 
ceptions of the causes of illness and of disease. In addition 
to perceptions related to the “western medical paradigm,” 
diseases may be viewed, for example, as due to the body 
“being out of balance,” supernatural causes, offending the 
gods, emotional stress, or witchcraft. Different cultures also 
take an array of steps, beyond the western medical paradigm, 
to prevent illness. Some of these include rituals, the wearing 
of charms, and the observance of certain food taboos. 

When people believe themselves to be ill, they usually 
resort to trying “home remedies” first. Following that, people 
in traditional societies often visit some type of traditional 
healer. It may be some time before they consult a physician 
practicing “modern medicine,” and often only when they are 
certain they are quite ill and other forms of treatment have 
not brought relief. 

Many forms of traditional behavior are conducive to 
good health. This might include, for example, traditional 
practices that provide for the mother to spend some time 
with her baby before she returns to her normal work and 


household chores. Male circumcision, as practiced in many 
cultures, reduces the transmission of HIV/AIDS. Other tradi- 
tional practices, however, are not health promoting. Feeding 
sugar water to infants, for example, is not good for the health 
of the infants, who should be exclusively breastfed for six 
months. How can healthy behaviors be promoted? 

There are a number of “models” of how behaviors can 
be changed, including: “The Health Belief Model,” “The 
Diffusions of Innovation Model,” and the “Stages of Change 
Model.” To encourage behavior change, of course, requires 
a good understanding of the behaviors that are taking 
place, how they relate to health, the underlying motivation 
for them, and the likely response to various approaches to 
changing them. 

When thinking about trying to change behavior on a 
large scale, such as promoting an immunization program, 
the use of seat belts, the willingness to seek treatment for lep- 
rosy, several approaches are important. One way to engender 
change is to engage in community mobilization. Promoting 
messages about desirable and undesirable health behaviors 
can also be done effectively using the mass media. Social 
marketing and health education efforts are also important. 
An effective tool for any efforts at investing in health or try- 
ing to change behaviors is to carry out a social assessment, 
which will identify the social basis of the health issues one is 
trying to influence, as well as the likely social impacts of the 
proposed activities. 


. What is culture? Give some examples of aspects of 
culture that vary across different societies. 


. Why is it important to assess the relationship 
between culture and health in specific societies by 
the extent to which cultural practices promote or 
discourage good physical and mental health? 


. Name three cultural practices that are health pro- 
moting. Name three cultural practices that are 


-harmful to health. 


. How does culture relate to people’s perceptions of 
illness? Why would some cultures regard some ill- 
nesses as “normal?” 


. What would low-income people in traditional soci- 
eties likely see as possible causes of illness? 


10. 


Study Questions - 


What is the difference between “illness” and “disease?” 


When an infant is ill in a traditional society in a 
low-income country, from whom and in what 
order are the parents likely to seek help? 


Why would members of the community seek treat- 
ment for illness from traditional healers? 


If you wanted to encourage the large scale adoption 
of a healthy behavior, such as giving up cigarette 
smoking, what information would you want to 
know as you plan your effort? 


Why are social assessments important? If they are 
done well, what gains would they produce that 
might not come if there were no such assessment? 
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LEARNING OBJECTIVES 
By the end of this chapter the reader will be able to: 
e Discuss the most important environmental threats to health in 
low- and middle-income countries 


e Review the burden of disease from indoor and outdoor air pol- 
lution and unsafe water and sanitation 


e Examine the contribution of personal hygiene to reducing the 
burden of environmentally-related health problems 


e Comment on the costs and consequences of these environmen- 
tal burdens 


* Describe some of the most cost-effective ways of reducing the 
global burden of environmental health problems 


VIGNETTES 


Rashmi lived in the eastern part of Nepal in a modest home. 
Rashmi often had difficulty breathing. This was linked to the 
way Rashmi cooked, with a stove inside the house that was 
not vented outside. She used cow dung or wood as fuel. She 
cooked two meals a day on the stove and she often held her 
new baby on her back as she did so. She heard about different 
stoves and about using kerosene for fuel. However, she lacked 
the money to buy a new stove or to fuel it with kerosene. 
Sunisa was a young mother in a rural area in northern 
Laos. She had two children, a 1 year old and a 3 year old. 
Sunisa was not wealthy. Her house was simple and had no 
water supply. She collected water daily from the stream about 
half a mile from her house in containers she carried on her 
head. She stored the containers at the edge of her house, 
covered by cloth. Sunisa was not an educated woman and did 
nothing to purify the water. Her two daughters regularly had 
bouts of diarrhea, partly the result of drinking unsafe water. 


Juan had lived in Mexico City his whole life and was now 
70 years old. He remembered a time when the city was not so 
crowded, had few cars, and when the views from the city were 
magnificent. He lamented the fact that today the city was too 
crowded to enjoy, the traffic was overwhelming, and the air 
was often unbreathable. It was so polluted that on many days 
there was no view at all. Juan had a very hard time breathing, 
as he suffered from chronic obstructive pulmonary disease 
(COPD). Juan suspected that air pollution contributed to 
his illness. 

Raj and his family lived in a slum at the edge of Patna, 
India. The slum was the size of a small city. Most of the houses 
were made of scrap wood with scrap metal roofing. The 
houses had no water connection and people had to walk to the 
edge of the slum to get their water from a standpipe or to buy 
it from a tanker if the standpipe did not work. There were no 
private toilets either. There were a few communal toilets that 
were shared but they were always dirty. For this reason, many 
people in the slum, especially the women, waited until dark 
and then went to defecate in fields near the slum. 


THE IMPORTANCE OF ENVIRONMENTAL HEALTH 


Environmental health issues are major risk factors in the global 
burden of disease. Using a somewhat narrow definition of what 
is an “environmental” cause of disease, a recent study of the 
global burden of disease' suggests that about 8.4% of the total 
burden of disease in low- and middle-income countries is the 
result of three environmental conditions: unsafe water, hygiene, 
and excreta disposal; urban air pollution; and indoor smoke 
from household use of solid fuels. Another study, which took 
a broader view of “environmental” risk factors, concluded that 
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between 25-33% of the global burden of disease can be attrib- 
uted to environmental risk factors.’ 

The importance of environmental risk factors to the 
global burden of disease should not be a surprise. The third 


Goal 1—Eradicate Poverty and Hunger 
Link—Reducing environmental risk factors is central to 
eradicating poverty by reducing the burden, which falls 
largely on the poor, of environmentally-related morbidity 
and mortality. 

Goal 2—Achieve Universal Primary Education 
Link—Children that do not have access to clean 
water and sanitation are more likely to suffer from 
undernutrition due to a vicious cycle of diarrheal 
disease and malnutrition. There is a correlation between 


nutritional status and learning. Children with poor 
nutritional status are not as likely to stay in school or 
learn as much as healthy children. 

Goal 3—Promote Gender Equality and Empower Women 

_Link—Improving access to water can improve the lives 
of poor women in the developing world by reducing the 
amount of time required to get water. Reducing indoor 
air pollution can also substantially improve the lives of 
women since they suffer a disproportionate burden when 
they are cooking. 

Goal 4—Reduce Child Mortality 
Link—Addressing environmental risk factors can reduce 
the two leading causes of death in children—diarrheal 
diseases and pneumonia. Diarrheal disease is reduced 
through improved access to clean water and sanitation. 
Pneumonia can be reduced through improvements in 
indoor air quality. 

Goal 5—Improve Maternal Health 
Link—Diarrheal disease associated with poor sanitation 
and unsafe water can harm the nutritional status of the 
mother. 

Goal 6—Combat HIV/AIDS, malaria, and other diseases 
Link—Environmental improvements can reduce the 
breeding grounds for malarial mosquitoes and vectors of 
some other disease, such as shistosomiasis and dengue fever. 

Goal 7—Ensure environmental sustainability 

Link—Measures to improve water supply, sanitation, and 

personal hygiene promote sustainability, especially when 

they are carried out in community-based ways. 


Source: Author commentary on the UN Millennium Goals. Available 


eae www-un.org/millenniumgoals/ goals. Accessed July 11, 


leading cause of death in low- and middle-income countries 
is lower respiratory infections, the sixth is chronic obstructive 
pulmonary disease, and the seventh is diarrheal disease. As 
you know, each of these is closely linked with environmental 
factors. Jn addition, environmental risk factors are even more 
important when considering the causes of death of children 
0 to 14 years of age in low- and middle-income countries. 
Lower respiratory conditions are the second leading cause of 
death for them and diarrheal diseases third. Together, they 
account for about 30% of all deaths in this age group. 

Environmental health matters are also of special impor- 
tance because addressing them effectively is central to the 
achievement of the MDGs, as shown in Table 7-1. 

As you can see in the table, reducing environmental risk 
factors is critical to meeting the poverty and hunger goal, 
given the large share of ill health and resulting economic 
losses from these risk factors. Improving access to water can 
be a major improvement to the lives of poor women in the 
developing world, given the amount of time they have to 
spend getting water. Enhancing sanitation produces impor- 
tant social gains for women, as well, because in the absence 
of improved sanitation, they face major discomforts, incon- 
veniences, and sometimes illness. Addressing environmen- 
tal risk factors can clearly make a major contribution to 
reducing child mortality by reducing two of the leading 
causes of death in children. As you will read about later, 
reducing indoor air pollution can also lead to major 
improvements in the health of women and children. Finally, 
environmental improvements can reduce the breeding 
grounds for malarial mosquitoes, and many measures that 
reduce the health risks of the environment will increase 
environmental sustainability. 

This chapter aims to introduce you to some of the 
most important links between health and the environment. 
Environmental health is a very broad topic. Given the introduc- 
tory nature of this book, this chapter will focus largely on only 
three of the most important risk factors in terms of the burden 
of environmentally-related diseases in low- and middle-income 
countries. Following the recent burden of disease study, these 
will include unsafe water, sanitation, and hygiene; outdoor air 
pollution; and indoor air pollution that comes from the use of 
solid fuels.’ These factors are also the focus of attention of this 
chapter because the risk factors that will be examined take a 
disproportionate toll on the health of low-income people in the 
developing world and the enhancement of their health status 
will require important gains in environmental health. 

The chapter begins by covering some of the most 
important terms and concepts that relate to environmental 
health. It then explores the burden of disease related to the 


three risk factors noted previously. After that, it briefly 
reviews the costs and consequences of the selected environ- 
mental risk factors. The chapter concludes by discussing 
some of the most cost-effective ways to address these risk 
factors in low- and middle-income settings. Much has been 
written about environmental health. Those readers who 
wish to explore environmental health in greater detail are 
encouraged to pursue some of those writings. They might 
wish to begin with an introductory text on environmental 


health.*» 
KEY CONCEPTS 


It is important to understand how the word “environment” 
will be used in this chapter. In some cases, the word environ- 
ment in a health context is defined very broadly, meaning 
everything that is not genetic. In other cases, when consid- 
ering health, the word environment includes only physical, 
chemical, or biological agents that directly affect health. For 
the purposes of this chapter, the environment will largely be 
defined as “external physical, chemical, and microbiological 
exposures and processes that impinge upon individuals and 
groups and are beyond the immediate control of individuals.”® 
The chapter, however, also looks at some behavioral matters 
related to water and sanitation and indoor air pollution. 


Underlying Determinants 

Household 

Unsafe water, inadequate sanitation and solid waste disposal, 
improper hygiene 

Crowded housing and poor ventilation of smoke 

Exposure to naturally occurring toxic substances 


Community 

Improper water resource management, including poor 
drainage 

Exposure to vehicle emissions and industrial air pollution 

Global 

Climate change 


Ozone depletion 


Source: from The 


Adapted with permission 
bank org/WBSITE/EXTERNAL/TOPICS/EXTHEALTHNUTRITIONANDPOPULATION/EXTPHAAG/ 


0..contentMDK:20656146~menuPK:2175463~pagePK:642298 17 ~piPK:64229743~theSitePK:672263,00.html. Accessed October 27, 2006. 


al Health Issues: Determ 


World — Bank. 


It is also valuable to understand the meaning of “envi- 
ronmental health.” This generally refers to a set of public 
health efforts that “is concerned with preventing disease, 
death, and disability by reducing exposure to adverse envi- 
ronmental conditions and promoting behavior change. It 
focuses on the direct and indirect cases of disease and injuries 
and taps resources inside and outside the healthcare system 
to help improve health outcomes.”’ 

The World Health Organization takes a broad view of 

. the environment and says, 


Environmental health comprises those aspects 
of human health, including quality of life, that 
are determined by physical, chemical, bio- 
logical, social, and psychosocial factors in the 
environment. It also refers to the theory and 
practice of assessing, correcting, controlling, 
and preventing those factors in the environ- 
ment that can potentially affect adversely the 
health of present and future generations.® 


Table 7-2 highlights some examples of environmental 
health issues, their determinants, and their consequences. It 
organizes these examples by their level of impact: the house- 
hold, the community, the region, or global. 


its and Health Consequei 
Selected Adverse Health Consequences 


Diarrhea, and vector-related diseases, such as malaria, 
schistosomisasis, and dengue 

Respiratory diseases and lung cancer 

Poisoning from arsenic, manganese, and fluorides 


Vector-related diseases, such as malaria and schistosomisasis 


Respiratory diseases, some cancers, and reduced IQ in children 


Injury/death from extreme heat/cold, storms, floods, and fires 


Indirect effects: spread of vector-borne diseases 
Aggravation of respiratory diseases, population dislocation, 
water pollution from sea level rise, etc. 

Skin cancer, cataracts 

Indirect effects: compromised food production, etc. 

Environmental Health. Available at: 


http://web.world- 
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KEY ENVIRONMENTAL HEALTH BURDENS 


The next section very briefly examines the most important 
health conditions that relate to the environmental issues that 
are discussed in this chapter. The section after that will exam- 
ine the burden of disease from those conditions. 


Indoor Air Pollution 


WHO estimates that about half of all of the people in the 
world depend on solid fuel for their cooking and heating. The 
indoor air pollution that is discussed here is related to these 
uses. Such fuels include the fossil fuel coal, and the biomass 
fuels of cow dung, wood, logging wastes, and crop waste.” 
In the cases that most concern us, cooking and heating are 
done on open stoves that are not vented to the outside. These 
are generally used by poorer segments of society, as people 
usually move to kerosene or gas for cooking and switch to 
improved stoves as their family income grows. 

Biomass fuels and coal do not completely combust 
when they are burned. Instead, they leave behind breathable 
particles of a variety of gases and chemical products. The 
amount of these substances in a poorly ventilated home can 
exceed WHO norms by more than 20 times.!° Smoke from 
burning biomass inside the home can produce conjunctivitis, 
upper respiratory irritation, and acute respiratory infection. 
The carbon monoxide produced can lead to acute poison- 
ing. Other gases and smoke are associated over the long term 


with cardiovascular disease, chronic obstructive pulmonary 
disease, adverse reproductive outcomes, and cancer.'’ As 
discussed further later, women and children are especially 
vulnerable to the effects of indoor air pollution. 


Outdoor Air Pollution 


Many pollutants can be found in the urban air. The most 
common effects of outdoor air pollution are respiratory 
symptoms, including cough, irritation of the nose and throat, 
and shortness of breath.’ Table 7-3 indicates some of the 
most common pollutants in the outdoor air, examples of 
their sources, and the most important health effects. Some 
preexisting health factors make some people susceptible to 
being harmed by air pollution. Older and younger people are 
generally most susceptible to the health effects of outdoor air 
pollution. 

There have been a number of instances in which severe 
air pollution has been associated with considerable excess 
mortality in a very short time. Among the most famous cases 
was in London, England, in 1952. Because of what is called 
a temperature inversion, a dense fog, full of pollutants, hung 
over the city center for several days. The value of certain 
particulates in the air was 3 to 10 times the normal value. On 
December 13, 1952, the city administration reported a death 
rate per 100,000 people that was more than four times the 
normal daily death rate for that period." 


Name of Pollutant 


Carbon monoxide (criteria pollutant) 


Lead (criteria pollutant) 


Nitrogen dioxide, nitrogen oxides 
(criteria pollutant) 


Ozone (criteria pollutant) 


Particulate matter (criteria pollutant) 


Smog 


Sulfur dioxide (criteria pollutant) 


Volatile organic compounds (VOCs) 


Source: Adapted from US Environme 
http://www.epa.gov/oar/oa 
to the Clean Air Act: Gloss 


ntal Protection Agency. The Plain English Guide 
qPs/peg_caa/pegcaal1.html. Accessed March 28, 2005; and 
ary. Available at: http://www.epa.gov/oar/oaqps/peg_caa/pe 


Example of Source 


Combustion of gasoline and fossil fuels; 
cars 


Leaded gasoline, paint, batteries 


Combustion of gasoline and fossil fuels: 
cars 


Variety of oxygen formed by chemical 
reaction of pollutants 


Burning of wood and diesel fuels 


Mixture of pollutants, esp. ozone; 


originates from petroleum-based 
fuels 


Burning of coal and oil 


Burning fuels; released from certain 
chemicals (e.g., solvents) 


Health Effects 


Reduction in oxygen-carrying capacity 
of the blood 


Brain/CNS damage; digestive problems 


Damage to lungs and respiratory system 
Breathing impairment; eye irritation 


Respiratory irritation; lung damage 


Irritation of respiratory system, eyes 


. Breathing problems; lung damage 


Acute effects similar to those of smog; 
possible carcinogen 


to the Clean Air Act: The Common Air Pollutants. Available at: 
US Environmental Protection Agency. The Plain English Guide 
gcaal0.html. Accessed January 28, 2007. 


Sanitation, Water, and Hygiene 


Only about 65% of the people in the world have access to 
safe excreta disposal. This ranges from about 80% in the 
Latin America region to only slightly above 50% in the Africa 
region.'* Many of the large cities in Africa have no modern 
sanitation system, and in Asia large shares of the popula- 
tions in some areas also have no access to sanitary disposal 
of human waste. 

There is good evidence that improved disposal of human 
waste is associated with reductions in diarrheal disease, intes- 
tinal parasites, and trachoma. Failure to dispose properly 
of human waste contaminates water and food sources and 
leads to an increase in transmission of pathogens through 
the oral-fecal route. Failure to improve sanitation is also 
associated with the spread of parasitic worms, such as ascaris 
and hookworm.'’ Improved sanitation reduces the burden 
of trachoma, because the flies that are significantly involved 
in the spread of that disease breed, among other places, in 
human waste.'® 

More than one billion people, mostly in low- and 
middle-income countries, lack access to safe water sources 
within a reasonable distance of their home.'’ Access to 
improved water sources ranges from below 50% in Sub- 
Saharan Africa to about 70% in Asia to almost universal 
access in developed countries.'® It is estimated that about 
400 million children lack access to safe water.'? In addition, 
even the water that people do have access to and that is 
deemed safe in official statistics is often of low bacteriologi- 
cal quality and contains important pathogens. Many dis- 
eases relate to water in one of a variety of ways. 

Waterborne diseases are among the most important in 
terms of the burden of disease and they are numerous in low- 
and middle-income countries. Some of the most important 
waterborne pathogens are shown in Table 7-4. 

These pathogens are associated with diarrhea and a host 
of other gastrointestinal problems. As you will read about 
further in the chapters on child health and infectious dis- 


TABLE 7-4 Classification of Water-Related Infections 


Transmission 


Waterborne 
Water-washed (or water-scarce) 
Water-based 

Water-related insect vector 


Water-Related infections 
The pathogen is in water that is ingested 

Person-to-person transmission because of a lack of water for hygiene 
Transmission via an aquatic intermediate host 

Transmission by insects that breed in water or bite near water 


Source: Data with permission from The World Bank. Cairncross S, Valdmanis V. Water supply, sanitation, and hygiene promotion. In: Jamison DT, 
Breman JG, Measham AR, et al., eds. Disease Control Priorities in Developing Countries. 2nd ed. New York: Oxford University Press; 2006:775. 


The Burden of Environmentally-Relate d Dis 


eases, they can be deadly when they lead to severe diarrhea 
and dehydration. Such diseases are especially risky for the 
very young, the very old, and people who have compromised 
immune systems, such as people living with HIV/AIDS. 


THE BURDEN OF ENVIRONMENTALLY-RELATED 
DISEASES 


As noted earlier, it is estimated that about 8.4% of the total 
burden of disease in low- and middle-income countries is 
due to water, sanitation, and hygiene; urban air pollution; 
and indoor air pollution. The relative share of each of these 
factors is: 


e Indoor smoke from household use of solid fuels— 
3.7% 

e Unsafe water, sanitation, and hygiene—3.2% 

e Urban air pollution—1.5%° 


These are explored more fully later. 

Many people believe that the most important environ- 
mental risk factor in low- and middle-income countries is 
outdoor air pollution; however, this is not true. Rather, indoor 
air pollution is the third most important risk factor in high 
mortality developing countries, exceeded only by malnutri- 
tion and unsafe sex, and similar in importance to water, sani- 
tation, and hygiene.’ It is estimated that indoor air pollution 
from the use of solid fuels is responsible for 1.6 million deaths 
annually from pneumonia, chronic respiratory disease, and 
lung cancer. It is thought, in fact, that indoor air pollution is 
responsible for about 700,000 of the 2.7 million annual deaths 
from chronic obstructive pulmonary disease (COPD) and 
about 15% of all deaths from lung cancer.’ 

These figures include only those diseases for which there 
is solid evidence of a link with indoor air pollution from the 
use of solid fuels. However, this may be an underestimate of 
the real burden of disease from indoor air pollution because 
there is some evidence that indoor air pollution of this type 
is also associated with asthma, cataracts, and TB. There is also 
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tentative evidence of links with adverse pregnancy outcomes, 
especially low birthweight, ischemic heart disease, and two 
types of cancer other than lung cancer.’ 

Almost all the burden of disease from indoor air pollu- 
tion from the use of solid fuels is in the developing world. 
Women do most of the cooking in low- and middle-income 
countries and they are most subject to the health risks from 
indoor air pollution. Indeed, it is estimated that 59% of all 
of the deaths attributable to indoor air pollution are among 
females.’ Young children in developing countries are often 
carried by their mothers on their backs as they attend to 
household and work chores, such as cooking. They also tend 
to spend long hours at home with their mothers. Therefore, 
they are also exposed more than others to indoor air pollu- 
tion and it is estimated that 56% of all deaths attributable to 
indoor air pollution are among children younger than five 
years.” 


Urban Outdoor Air Pollution 


One study of the global burden of disease attributed 1.5% 
of annual deaths and 0.5% of the total burden of disease to 
outdoor air pollution.” The study further indicated that 81% 
of the deaths and 49% of the DALYs attributable to outdoor 
air pollution occur among people 60 years of age or more. 
Three percent of the deaths and 12% of the DALYs occur in 
children younger than five years.”° It has also been estimated 
that outdoor air pollution by urban particulate matter causes 
about 5% of the global cases of lung cancer, 2% of the deaths 
from cardiovascular and respiratory conditions, and 1% of 
respiratory infections.”! 

India and China have major burdens of disease that 
relate to outdoor air pollution from particulate matter. In 
fact, about two thirds of the global burden of disease from 
outdoor air pollution is in the developing countries of 
Asia.” A number of countries in Eastern Europe also face a 
high burden of disease from outdoor air pollution. In some 
countries of that region, between 0.6—1.4% of the burden of 


disease is attributable to outdoor air pollution from particu- 
late matter.” 


Sanitation, Water, and Hygiene 


Unsafe disposal of human waste, unsafe water, and poor 
hygiene are associated with 3.2% of the total deaths in 
low- and middle-income countries and 3.7% of the DALYs.? 
Studies that have been done suggest that within the African 


region, about 85% of the DALYs from these risk factors are 
related to the or 


diarrheal d 
studies 


al-fecal route of disease transmission and to 
isease, primarily among young children. These 
also suggest that schistosomiasis, in the water-based 


group, has the second largest loss of DALYs related to these 
risk factors in Africa. 

We should expect globally that the burden of disease 
related to these risk factors will fall disproportionately on 
children, who suffer such a large share of the global burden of 
disease from diarrhea. The burden of these risk factors will also 
fall overwhelmingly on poor and less well-educated people in 
the poorer countries of South Asia and of Sub-Saharan Africa. 
They have less access than others to improved water supply and 
sanitation and to the knowledge of good hygiene they need to 
avoid illness in the face of unsafe water and sanitation. 

It is very complicated to try to assess individually the 
relative contribution of unsafe sanitation, unsafe water, and 
poor hygienic practices to the burden of diarrheal disease, 
partly because they are all so closely linked with each other. 
Nonetheless, both historical experiences in what are now the 
developed countries and a number of studies in developing 
countries suggest that improving water supply alone will not 
reduce diarrheal disease as needed. This seems to stem from 
the large amount of diarrhea that is associated with food that 
is unsafe and the way in which people use water if they are 
not knowledgeable about and do not practice good personal 
hygiene. More will be said about this later. 

Separate from any impact on the reduction of diarrheal 
disease, improvements in water supply are associated with 
important reductions in the burden of disease from dracuncu- 
liasis, schistosomiasis, and trachoma, as shown in Table 7-5.23 


THE COSTS AND CONSEQUENCES OF KEY 
ENVIRONMENTAL HEALTH PROBLEMS 


The social and economic consequences of the environmental 
health issues that have been discussed are enormous. First, 
they constitute 8.4% of the total deaths in low- and middle- 
income countries and 7.2% of their total burden of disease. 
Taken together, the burden of disease from these causes is 
about 25% more than unsafe sex and about twice as much as 
tobacco use.’ The magnitude of their burden itself suggests 
substantial social and economic costs related to these issues. 
Second, as indicated earlier, the burden of these causes 
falls disproportionately on relatively poorer people. It is the 
poorer people who cook with biomass fuels and coal, not 
the better-off people. These burdens also fall on low- and 
middle-income countries more than on high-income coun- 
tries. People in high-income countries do not customarily 
cook with biomass fuel or coal and they do not have to con- 
tend with the problems of unsafe water and sanitation that 
people in the lower- and middle-income countries face. Their 
knowledge of good hygiene practices is also superior to the 
level of knowledge of most people in the developing world. 


Third, these environmental health burdens have very neg- 
ative consequences on productivity. It is women who suffer the 
ill effects of indoor air pollution the most. The results of this 
are very costly to women in terms of morbidity and disability 
and days of reduced productivity from both acute and chronic 
illnesses. In addition, the economic and social consequences of 
ill health for women in many low- and middle-income coun- 
tries go considerably beyond the poor health of the women. 
Rather, they spillover onto the health of the rest of her fam- 
ily, especially young children, whose own health and survival 
depend in important ways on the health of the mother. 

Young children are especially at risk to all three forms of 
the environmental issues discussed in this chapter. They are 
especially vulnerable to unsafe water and diarrheal disease 
can put them into a cycle of infection and malnutrition, ulti- 
mately retard their growth and development, or be deadly. 
Indoor air pollution can also lead to a cycle of illness and 
respiratory infection, death from pneumonia, or disability 
from asthma. To a lesser extent, outdoor air pollution can do 
the same. The elderly face particular risks from outdoor air 
pollution. This can exacerbate chronic health problems they 
already have, leading to additional disability and its attendant 
reduction in productivity. 


REDUCING THE BURDEN OF DISEASE 


Important progress has been made in some settings in 
addressing the environmental health issues discussed here. 
The next section examines some of the lessons learned to 
date and some of the most cost-effective measures that can 
be taken to enhance health in low- and middle-income coun- 
tries by addressing selected environmental health issues. 


Outdoor Air Pollution 


Outdoor air pollution is a very broad topic, and there is very 
little published data on the cost-effectiveness of approaches 
to addressing outdoor air pollution in developing countries. 
The studies that have been done on developed countries, 
however, suggest that developing countries could take a 
number of cost-effective steps to reduce the health burden of 
outdoor air pollution.” 

Anumber of cities, including Jakarta, Manila, Kathmandu, 
and Mumbai, participated in a World Bank assisted effort 
to assess their outdoor air pollution and take measures to 


reduce it. They examined: 


e the amount and type of pollution 
e how it was being dispersed 
e the health impacts of reductions in particulate matter 


© time and cost to implement reductions 
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Waterborne Pathogens 

Enteric protozoal parasites 
Entamoeba histolytica 
Giardia intestinalis 
Cryptosporidium parvum 
Cryptosporidium cayetanensis 

Bacterial enteropathogens 
Salmonella 
Shigella 
Escherichia Coli 
Vibrio cholerae 
Campylobactor 


Viral Pathogens 


e Enteroviruses 
e Adenoviruses 
e Noroviruses 


Source: Adapted from Friis RH. “Water Quality.” Essentials of 
Environmental Health. Sudbury, MA: Jones and Bartlett Publishers, 
Ine; 2007:2 11. 


e health benefits 

e the value of those health benefits 

e how the benefits compared to the costs of the inter- 
vention” 


Some of the first measures that these cities and some 
other large cities in the developing world have taken to 
reduce outdoor air pollution have included: 


e the introduction of unleaded gasoline 

e low smoke lubricant for two stroke engines 
e the banning of two stroke engines 

e shifting to natural gas to fuel public vehicles 
e tightening emissions inspections on vehicles 
e reducing the burning of garbage” 


It would also be reasonable to ensure that governments 
use their regulatory authority to incorporate information 
about outdoor air pollution in their policies on transporta- 
tion and industrial development.” In line with this, many 
of the low-income countries do not yet have a significant 
problem of outdoor air pollution. It will be much more 
cost-effective for those countries to put in place cost-effective 
approaches now to minimizing outdoor air pollution and 
its health effects than it will be to try later to mitigate those 
effects. In doing so, they should take account of vehicular and 
industrial pollution. 
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Indoor Air Pollution 


There are a number of areas in which actions could be taken 
to reduce indoor air pollution from the burning of solid fuels 
for cooking and heating. In terms of the source of pollution, 
cooking devices can be improved, less polluting fuels can be 
used, and families can reduce their need for these fuels by using 
solar cooking and heating. Some changes can also be made to 
the living environment. Mechanisms for venting smoke can be 
built into the house, for example, or the kitchen can be moved 
away from the main part of the house. People can also change 
their behaviors to reduce pollution or exposure to it by using 
dried fuels, properly maintaining their stoves and chimneys, 
and keeping children away from the cooking area.”° 

Public policy can also play a helpful or hurtful role in 
trying to reduce indoor air pollution. The public sector, for 
example, can promote information and education about 
indoor air pollution and how to reduce it in schools, in the 
media, and in communities. The government can also use tax 
policy to reduce the cost of cooking appliances and fuels that 
will reduce pollution. If necessary, it could subsidize the cost 
of improved fuels and appliances for those below a certain 
income level. Governments could also undertake surveillance 
of the problem and if possible, set standards for indoor air 
pollution, although this will certainly be beyond the capacity 
of most low-income countries.”° 

Calculating the cost-effectiveness of different approaches 
to reducing the health effects of indoor air pollution is a 
very complicated matter and requires many assumptions. 
Nonetheless, the conclusions of the analyses that have been 
done are instructive. The main findings are that the most 
cost-effective approach to reducing indoor air pollution in 
Sub-Saharan Africa and South Asia, where the needs are 
greatest, would be to promote the use of improved stoves. 
The most cost-effective approach in East Asia would be to 
promote the use of better fuels, such as kerosene and gas. 
Of course, these conclusions presume that the stoves get 
maintained and the fuels are of good quality, which may not 
always be the case and which would detract from the effec- 
tiveness of these approaches.”6 

In addition, a number of lessons have been learned 
about how to encourage the uptake of better stoves and better 


fuels, some drawn from extensive experiences in China and 
India. These include: 


¢ Involve end users, especially women, in helping to 
assess needs and design approaches 


¢ Promote demand for better stoves and fuels to 


encourage the development of competitive suppliers 
and market choice 


e Consider subsidies and microcredit for selected inter- 
ventions to help defray the cost of improvements for 
the poor 

e Establish national and local policies that encourage 
the needed changes in stoves and fuels” 


Sanitation 


There are a number of different levels of technology associ- 
ated with excreta disposal, many different forms of toilets, 
and a wide array of costs associated with them. Sanitation 
could range from the simple technology of bucket latrines 
to modern urban sewage systems. Table 7-6 lists the different 
approaches to excreta disposal. Although we usually think of 
toilets as owned by individuals, they can also be public and 
shared by many individuals and families. 

The cost per person for methods of sanitary removal of 
human waste varies considerably. At the bottom levels of ser- 
vice, it appears that pour-flush latrines, ventilation improved 
latrines, and simple pit latrines can be constructed in low- 
and middle-income settings for about US$60. Assuming that 
these last approximately 5 years, the annual cost per capita 
would be about US$12. The construction cost of conven- 
tional sewage systems in some countries is more than 10 
times that amount. In addition, they need water to function 
properly and water is often in short supply.?® Work is ongo- 
ing to develop more cost-effective toilets, and in Bangladesh 
a simple pour-flush pan has been developed that only costs 
about US$0.27 per household to construct.”8 

Contrary to what we might normally believe, all of these 
systems can be operated in a hygienic manner that addresses 
health concerns. A very important review that was done in 
the early 1980s, for example, concluded that from the point 
of view of health, pit latrines would be just as hygienic as 
modern sewage systems, even if they were considerably less 
convenient.” 

Given the relatively low cost of simple methods of sani- 
tation and their relative effectiveness, it might be surprising 
that such a small share of households in low- and middle- 
income countries have a sanitary means of excreta disposal. 
Yet, besides the cultural constraints to their use, there are 
some other important constraints, as well: 


e Lack of knowledge of options—especially the poor 
may not understand the options available to them 
and may believe that toilets cost more to install than 
they do 

e Cost—even at relatively low prices, the poor may not 


have the money to pay for the up-front costs of the 
toilet 


e Construction—there may be a lack of skills to help 
install the toilets 

e Local laws—particularly in urban areas, local laws 
may forbid low-cost sanitation, even if the area has 
no modern sewage system” 


There are some countries in which the public sector 
leads the effort to build low-cost sanitation systems. In some 
places, the public sector also subsidizes the cost of toilets for 
the poorest families, given what can be seen as the benefits to 
society as a whole of toilets being used by individual families. 
In addition, the public sector can try to enforce regulations 
to require the use of toilets. Although such regulatory author- 
ity is weak in most low-income and many middle-income 
countries, one of the main cities in Burkina Faso was able to 
promote toilet construction by taking away the title of homes 
if their owners did not install a toilet within a specific period 
of time.*? ; 

It is also possible, if the private sector believes that there is 
a market for low-cost sanitation, for such efforts to be handled 
in the private sector. In this case, the public sector may confine 
its role to areas needed to encourage private sector involve- 
ment and public demand for the toilets. This would include, 
for example, promoting the use of toilets, encouraging private 
sector involvement, setting standards, and helping to train 
people in installation and maintenance techniques.” 

Promotion of improved sanitation can also be done 
with a public and private partnership and led by NGOs. 
Two of the most successful cases of improving low-cost 
sanitation were led by NGOs in Zimbabwe and Bangladesh. 
In Zimbabwe, an NGO was able to help communities con- 
struct 3400 latrines for about $13 per unit, or only about 
$2.25 per person served.” In Bangladesh, an NGO has 
helped to make 100 villages free of open defecation for a 
cost of only about $1.50 per person served.” In both of 
these cases, the families in the communities served paid for 
the latrines themselves. 

The largest impact of improved sanitation is in the 
reduction of diarrhea and studies that have been done sug- 
gest that this impact may be on the order of about 35% over- 
all. Some studies, such as one in Brazil suggested that children 
living in slum homes with a toilet suffered only one third the 
number of cases of diarrhea as children in homes without a 
toilet. It is very important to note that having a toilet seems to 
also increase the hand washing habits of families, which itself 
brings benefits, as discussed later. 

Finally, the benefits of sanitary excreta removal go 
beyond diarrhea. Improving sanitation should reduce the 
prevalence of several worms, including Ascaris, Trichuris, and 


Reducing the Burden of Dise 


Simple pit latrine 

Small bore sewer 
Ventilation-improved latrine 
Pour-flush 


Septic tank 
Sewer connection 


Source: Data with permission from The World Bank. Cairncross 
S, Valdmanis V. Water supply, sanitation, and hygiene promo- 
tion. In: Jamison DT, Breman JG, Measham AR, et al., eds. Disease 
Control Priorities in Developing Countries. 2nd ed. New York: Oxford 
University Press; 2006:780. 


hookworm.* Given the low-cost of some forms of latrines, 
they would be cost-effective approaches to reducing the prev- 
alence of these worms. As noted earlier, the same would be © 
true in terms of the positive impact and low costs of reducing 
trachoma through improved sanitation.” 


Water Supply 


There are many analogies between water supply and sanita- 
tion. For water, as well as for sanitation, there are many dif- 
ferent levels of technology and the costs vary considerably 
according to the level of technology employed. One could 
get water, for example from the following types of improved 
water sources: 


e House connection 

e Standpost 

e Borehole 

e Dug well 

e Rainwater collection 


The section below examines the relative cost- 
effectiveness of different approaches to achieving health 
benefits from improved water supply. In considering these 
costs and benefits, reasonable access to water was considered 
to be access to at least 20 liters per day from one of these 
sources from not more than 1 kilometer distance.” 

Improving water supply can lead to a variety of health 
benefits. The most important studies that have been done 
have shown that providing a continuous supply of water 
with good bacteriological quality can reduce the morbidity 
of a number of diseases, as shown in Table 7-7 for the Africa 
region. Studies showed a median reduction in trachoma, for 
example, of 27%, schistosomiasis of 77%, and dracunculiasis 
of 78%.” 
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Other studies have looked at the health benefits from 
different combinations of investments in water quantity, 
water quality, sanitation, and the promotion of hygiene. 
The results of these studies are somewhat surprising 
to those not involved in the environmental field. They 
suggest that the largest reductions in diarrhea morbid- 
ity—approximately 30%—come from investing in sanita- 
tion only, water and sanitation, or hygiene only. The lowest 
reductions, between 15% and 20%, came from investing 
in water quantity only, or a combination of water quality 
and quantity, all without complementary investments in 
hygiene or in sanitation. 

As noted earlier, many of the pathogens that are water- 
borne are also carried on food. Thus, sanitation has a large 
potential impact on reducing those pathogens. However, 
water alone may not yield the results that sanitation would. 
For this, among other reasons, complementary investments 
for the promotion of hygiene are critical to realizing gains 
from water and sanitation.*” 

Another important lesson is that the greatest effect of 
investments in water on health are realized when people have 
water connections in their homes. Unfortunately, community 
standpipes, for example, do not produce the level of health 
gains of individual household water connections.”” A review 
in New Guinea, for example, showed that there was 56% 
less diarrhea in homes with an individual connection than 
in homes that got their water from standpipes.*” This may 
partly be the case because people with individual connec- 
tions use considerably more water than those without such 
connections and much of the additional water may be used 
to engage in better hygiene. 


Condition Percentage Reduction 
a. 
Scabies 80 


Typhoid fever 80 
Trachoma 60 


Most diarrheas and dysentery 50 


Skin and subcutaneous infections 50 
Paratyphoid, other Salmonella 40 


Source: Adapted with permission from The World Bank. Cairncross 
S; Valdmanis V. Water supply, sanitation, and hygiene promo- 
tion. In: Jamison DT, Breman JG, Measham AR, et al., eds. Disease 


Control Priorities in Developing Countries, 2nd ed. New York: Oxford 
University Press;2006:776. 


Hygiene 

Unfortunately, there have been relatively few studies of the 
impact of hygiene promotion on actual health behaviors and 
on related reductions in the burden of disease. The studies 
that have been done showed that investing in hygiene pro- 
motion led to a 33% reduction in diarrhea. They also found 
that to be successful and sustainable, hygiene promotion 
efforts need to focus on simple messages about hand wash- 
ing and avoid trying to promote too many messages at once. 
It appears that the messages that families acquire through 
hygiene promotion do stay with them and that retraining is 
necessary only once every five years.** Studies have also been 
done on the impact of hand washing on respiratory infec- 
tions. Hand washing was associated in these studies with a 
significant reduction in acute respiratory infections.”* 


Integrating Investment Choices about Water, 
Sanitation, and Hygiene 


When the information from the studies previously dis- 
cussed is reviewed together, it appears that the promotion of 
hygiene, the promotion of sanitation, and the construction 
of standposts are all likely to be cost-effective in low- and 
middle-income countries. Using public funds to provide 
individual household connections to water supply systems is 
likely to be above the cut-off for cost-effective investments. 
This is shown in Table 7-8. 

The costs of hygiene and sanitation promotion compare 
favorably, for example, with the costs per DALY averted of 
oral rehydration. In addition, such investments might help to 
reduce the burden of diarrhea and decrease the need for oral 
rehydration. (See Table 7-10.) 

On that basis, what would be a sensible approach to 
improving health through investments in water supply, sani- 
tation, and hygiene in low- and middle-income countries? 
First would be to promote hygiene. This is necessary both for 
its own sake and to maximize the value that will accrue from 
investments in water supply and sanitation. Second, govern- 
ments should promote low-cost sanitation schemes. In doing 
this, they should encourage the private sector to invest in this 
business, encourage demand from consumers, try to ensure 
that there are skills to install the latrines, and try to set and 
enforce standards to which they have to be built. Third, low- 
cost water supply schemes should also be developed. This 
can often be done best in conjunction with communities 
and with community-based approaches. Finally, the govern- 
ment should use its regulatory and other authority to be sure 
that it helps consumers meet the costs of these schemes and 
also encourages investment in water supply schemes with 


household connections that families pay for. Much has been 
written about approaches to water and sanitation. Those 
interested in how such schemes get designed, built, operated, 
and financed are encouraged to review some of the literature 
on those topics, which is beyond the scope of this book. 


FUTURE CHALLENGES 


There will be many challenges to reducing the burden of 
disease that is related to hygiene, water supply, and sanita- 
tion; indoor air pollution; and outdoor air pollution. One 
important challenge has to do with population growth. The 
population is continuing to grow in many developing coun- 
tries and will do so for some time. As the population grows, 
and as increasing numbers of people move to cities, for 
example, will low- and middle-income countries be able to 
provide the infrastructure needed for improved water supply 
and sanitation when they already face such substantial gaps 
in this provision? 

At the same time, as the economies of low- and middle- 
income countries hopefully grow at a relatively rapid and 
sustained pace, how will they manage the pollution that is 
related, for example, to increased use of energy and greater 
use by better-off people of automobiles? In addition, will 
relatively poorly governed societies be able to manage and 
regulate industrial forms of pollution that could further 
harm air and water quality? 

Many of the more difficult problems of indoor air pol- 
lution and health impacts of unsafe water and sanitation 
exact a larger tool on rural people than urban people, on the 
poor rather than the better-off, and on women and children. 
In this light, many countries will need to explore ways to 
reduce indoor air pollution and improve the safety of the 
water supply through community-based approaches that will 
often have to link the public, private, and NGO sectors with 
communities and that will have to explicitly focus on women 
and children. 

Reducing the burden of environmentally-related health 
problems will also require that people be better informed 
about that burden. At the societal level, people and commu- 
nities will need to understand more about the links between 
their health and the environment. At national, regional, local, 
and family levels, people will also need to be more aware of 
the solutions to these problems that might be available to 
them. The need for better and more information about issues 
and options for addressing them will be especially important 
among the poor, poorly educated, the rural, and women. 

Another challenge of addressing environmental health 
issues is that efforts to address them generally require action 
outside the health sector. Urban water supply systems are 


US$/DALY 
Hygiene promotion hee 
pS ee be, 
47.00 
94.00 
223.00 
< 270.00 


Investment 


Promotion only 
Water sector regulation and advocacy 


Hand pump or standpost 


House connection 
Construction and promotion 


Source: Adapted with permission from The World Bank. Cairncross 
S, Valdmanis V. Water supply, sanitation, and hygiene promotion. 
In: Jamison DT, Breman JG, Measham AR, et al., eds. Disease 
Control Priorities in Developing Countries. 2nd ed. New York: Oxford 
University Press;2006:791. 


usually under the control of public or private companies. 
Urban sanitation is usually managed by individual cities. In 
rural areas, water supply and sanitation are most likely to 
be controlled by communities and individuals. Indoor air 
pollution is an issue that can best be addressed by working 
with families and communities to change the way they cook 
and the fuel that they use for cooking. Outdoor air pollution 
comes, among other things, from industrial plants and vehi- 
cles, the control of which depends on an array of economic 
and policy matters beyond the scope of the health ministry. 


MAIN MESSAGES 


Environmental health issues have a large impact on the global 
burden of disease. These impacts occur at the individual, 
household, community, and global level. Broadly speaking, 
about one third of the total global burden of disease is related 
to environmental factors.*? About 8% of the global burden of 
disease is associated with the environmental factors discussed 
in this chapter, including outdoor air pollution, indoor air 
pollution from the use of sold fuels, and water, sanitation, 
and hygiene.’ 

The risks of these environmental factors are greatest for 
poor women and their children due to their exposure 
to indoor air pollution from the burning of solid fuel and to 
poor quality water. The risks of environmental impacts on 
health are greatest in the low-income countries of Africa and 
Asia. Environmental risk factors are especially important 
causes of illness and death from diarrhea and acute respira- 
tory infections among young children. They also have a large 
impact on the burden of disease from certain parasitic infec- 
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tions, such as worms. Given the prominence of these risk 
factors, it is essential that improvements be made in water, 
sanitation, and hygiene if the MDGs are to be met. 

The burden of indoor air pollution stems largely from 
cooking on unventilated stoves with solid biomass fuels or 
coal, as done by a large share of poor people in the world. 
The sources of outdoor air pollution are many and vehicle 
emission is among the most important in most cities. Poor 
sanitation allows pathogens in human waste to spread but 
only about 40% of the people in the world have access to 
improved sanitation. Unsafe water carries pathogens. The 
lack of water prevents people from engaging in appropriate 
hygiene practices. Poor hygiene practices, including open 
defecation and the failure to engage in hand washing, are 
common in the developing world, especially among people 
who lack education. 

Data are weak on cost-effective approaches to reducing 
outdoor air pollution in the developing countries. However, 
it appears that there are a number of measures that could 


be taken to reduce pollution and enhance health including 
eliminating leaded gasoline, eliminating two stroke engines, 
strengthening emissions standards, and shifting vehicle fuel 
to natural gas. In Africa and South Asia, the most cost- 
effective approach to reducing indoor air pollution will be 
to promote the use of improved stoves. In Asia, the most 
cost-effective approach would be to encourage a shift from 
biomass fuels and coal to kerosene or gas. 

The most cost-effective approach to reducing the burden 
of water-related diseases, especially diarrhea, is to invest in 
low-cost sanitation and standposts for water and to promote 
hand washing. Investments in water can have numerous 
benefits, including saving the time of women who are usu- 
ally charged with getting water and often have to expend 
large amounts of energy to do so. The provision of water 
can also contribute to reduction in certain parasitic diseases. 
However, in the absence of improved hygiene, the provision 
of improved access to water alone still fails to address an 
important share of the burden of diarrheal disease. 


1. 


Why are environmental health issues important in 
global health? Which of them are the most impor- 
tant and why? 


Why would the burden of disease from indoor air 
pollution in low- and middle-income countries be 
larger than that from outdoor air pollution? 


In what regions of the world would the burden 
from indoor air pollution be the greatest? Why? 


What are the different ways in which unsafe water 
is related to the spread of disease? Give some exam- 
ples of specific diseases that are spread in various 
water-related ways. 


. What are some of the health problems associated 


with outdoor air pollution? 


6. 
7. 


1), 


Why is it important to promote hand washing? 


What approach would you take in a low-income 
African country to enhancing the access of the poor 
to better water supplies? Why? 


. How would you try to expand access to low-cost 


sanitation in Nepal? Why? 


What would constrain poor people in Nepal from 
investing their own resources in improved low- 
cost sanitation? How could those constraints be 
overcome? 


How would you help people in Guatemala to adopt 
the use of better stoves? 
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LEARNING OBJECTIVES 


By the end of this chapter, the reader will be able to: 


e Define key terms related to nutrition 

e Describe the determinants of nutritional status 

e Discuss nutrition needs at different stages of the life cycle 
e Discuss the burden of nutrition problems globally 


e Review the costs and consequences of the burden of nutrition 
problems 


e Discuss measures that can be taken to address key nutrition 
problems 


e Discuss important successes that countries have had in dealing 
with nutrition issues 
aS TY TT TESS EO PSN LET RT SS ILE DT ET LRT TN ST IT ET 


VIGNETTES 


Shireen was 1 year old and lived in Dhaka, the capital of 
Bangladesh. Shireen was born with low birthweight. In addi- 
tion, her family lacked the income needed to provide her with 
adequate food after she was no longer breastfeeding. Shireen 
had also repeatedly been ill with respiratory infections and 
diarrhea and she was now hospitalized with pneumonia. 
Despite the best efforts of the hospital, Shireen died after 2 
days there. 

Ruth lived in Liberia and was pregnant with her 
first child. Ruth had been anemic for all of her adult life, 
partly from hookworm infection and partly from not 
having enough iron rich foods in her diet. She also had 
no access during pregnancy to iron and folic acid tablets 
or to foods that were fortified with vitamins and miner- 
als. Ruth went into labor one evening and delivered the 
baby with the help of a traditional birth attendant. After 
the baby was born, however, Ruth began to bleed severely. 


Her family was not able to get her to a hospital and Ruth 
died. 

Dorji was 15 years old and lived in the mountains of 
northern India. Dorji was very short and was also severely 
mentally retarded. Dorji was not the only one in his village 
with these problems. Dorji lived in an area in which the soils 
had little iodine. Although the government of India was 
encouraging the fortification of salt with iodine, such salt was 
not sold in Dorji’s region of the country. 

Rachel and her mother lived in Mombassa, a port city in 
Kenya. Rachel had already received her first polio vaccine and 
she was soon to get another. When the children participated 
in “polio days” not only did they get polio vaccine, but they 
also got a dose of vitamin A. Until recently, there were many 
young children who were blind due to the lack of vitamin 
A. Since the polio campaign started and children got extra 
vitamin A as part of that campaign, almost no children had 
become blind. 


THE IMPORTANCE OF NUTRITION 


Some things really are more important than others, and the 
role of nutrition in health is one of them. As noted in Table 
8-1, nutritional status has a profound impact on and rela- 
tionship to health status, as elaborated upon in the section 
that follows. 

Nutritional status is fundamental to the growth of young 
children, their proper mental and physical development, and 
their health as adults. In addition, because of the impact of 
nutrition on health, nutritional status is intimately linked 
with whether or not children enroll in school, perform effec- 
tively while there, or complete their schooling. Nutritional 
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1 Selected Links B 


of Mothers and Child 


Good maternal nutrition is essential for good outcomes of 
pregnancy for the mother 

Exclusive breastfeeding for 6 months promotes better health 
for infants than mixing breastfeeding with other foods 
during that period 

Nutritional deficits in fetuses and in children under 2 years 
of age may produce growth and development deficits in 
infants and young children that can never be overcome 

About half of all deaths in children under five years 
worldwide are associated with nutritional deficits 

Underweight and micronutrient deficiencies in children 
make those children more susceptible to illness, cause 
illnesses to last longer, and can lead to deaths from 
diarrhea, pneumonia, and malaria that might have been 
preventable 


Source: The Author 


status, therefore, has a profound effect on labor productivity 
and people’s prospects for earning income. 

Despite the importance of nutrition to health, an excep- 
tional number of people in the world are malnourished, 
especially poor women and children in low-income coun- 
tries. In fact, more than 30% of all children in the world are 
underweight or stunted in growth.'” In addition, about 50% 
of the young children who die in the world every year die of 
causes related to being underweight.? This means that about 
5.5 million children in the world die every year of malnutri- 
tion. Remarkably, this is equal to 15,000 children dying of 
nutrition-related causes every day.’ In addition, undernutri- 
tion is the single largest risk factor for the loss of health in 
low- and middle-income countries.' 

These nutritional gaps are even more difficult to accept 
because there are a number of low cost, but highly effective, 
nutrition interventions that can dramatically improve nutri- 
tion status, which are not being implemented sufficiently. 
Many improvements in nutrition can be enabled largely by 
communication efforts, such as the promotion of breastfeed- 
ing, the introduction of appropriate complementary foods, 
and the eating of foods that are rich in certain micronutri- 
ents. Such communication efforts, however, are not put in 
place frequently enough. The fortification of salt with iodine 


has been carried out in high-income countries for more than 
50 years but un-iodized salt is sti 


Eri ll sold in many countries, 
Che importance of iron 


and folic acid to successful outcomes 


of pregnancy has also been well-known for decades,” yet most 
women in low-income countries, like Ruth in the vignette, do 
not get supplements of iron and folic acid or eat food that is 
fortified with iron and folate. 

In fact, there is enormous scope to improve nutrition 
status globally simply by implementing a number of these 
interventions. Indeed, the Copenhagen Consensus, about 
which you read in Chapter 3, concluded that some of the 
highest yielding investments that could be made in devel- 
oping countries include measures to improve nutritional 
status, such as the provision of micronutrients, the develop- 
ment of new agricultural technologies, improvements in 
infant and child nutrition, and reductions in the prevalence 
of low birthweight.° 

Nutrition is also central to the achievement of the 
MDGs. Directly or indirectly, nutrition is related to almost 
all of these goals, as noted in Table 8-2. 

In fact, this table makes clear that there are no prospects 
for meeting the MDGs without substantial improvements 
in nutrition. The hunger goal is completely linked with 
nutrition, and nutrition deficits are intimately connected to 
whether or not people are poor. The large number of children 
who are poorly nourished will challenge the realization of the 
education goal. In addition, if about 50% of all child deaths 
are related to nutrition, then how can the child mortality 
goal be met unless nutrition problems are tackled more effec- 
tively? The nutritional concerns that are particular to women 
will constrain their productivity, limit improvements in their 
economic and social status, and preclude gains in the reduc- 
tion of maternal mortality. 

In light of the exceptional importance of nutrition to 
human health, this chapter will provide an overview of the 
most critical matters concerning nutrition globally. First, 
it will introduce you to the most important terms used in 
discussing nutrition. It will then examine the determinants 
of nutritional status. After that, the chapter will explore 
the most important nutritional needs of people at different 
stages in their life cycle. It will then review the nutritional 
state of the world and the costs and consequences of key 
nutrition problems. The chapter will then examine what can 
be done to address nutrition problems in effective and effi- 
cient ways. The chapter will conclude by examining some of 
the challenges of trying to further improve nutritional status 
worldwide. 

This chapter will deal almost exclusively with under- 
nutrition. It is true that there is a growing epidemic of 
overweight and obesity in the world, often side by side with 
underweight. It is also increasingly true that this is occur- 
ring in low- and middle-income countries, as well as in 


high-income countries.’ However, the focus of this book is 
on low-income people in low- and middle-income countries 
and for them undernutrition will remain for many years 
the most important nutrition concern. It should be noted, 
however, that Chapter 12 discusses the relationship between 
diet and non-communicable diseases, examines obesity, and 
reviews measures to reduce the burden of disease associ- 
ated with being overweight and obese. Nutritional problems 


related to famine, drought, and civil conflict are touched on 
in Chapter 14. 


DEFINITIONS AND KEY TERMS 


There are a number of terms related to nutrition that will be 
used throughout this chapter and in other sections of the book, 
as well. These terms are noted and defined in Table 8-3. 

The term “malnutrition” should be used to refer to those 
who do not get proper nutrition, whether too little, too much, 
or of the wrong kind. This is the way that this book will use 
“malnutrition.” In addition, people who lack sufficient nutri- 
ents will be referred to as “undernourished.” People who have 
low weight for their age will be called “underweight.” People 
who are nourished to the point of being too heavy for their 
height will be called “overweight” or “obese,” depending on 
how overweight they are. 


THE DETERMINANTS OF NUTRITIONAL STATUS 


Nutritional status depends on a number of factors, as shown 
in Figure 8-1, which follows the UNICEF framework.* 

In line with that, we can consider first the “immedi- 
ate causes” of malnutrition. The two most important are 
inadequate dietary intake and illness. People may get an 
insufficient amount of food or not enough of some of the 
nutrients they need. These factors weaken the body, open the 
person to illness and infection, and lead to longer and more 
frequent illness than would otherwise be the case. Inadequate 
dietary intake becomes part of a vicious cycle with illness 
and infection, because they make it harder for people to eat, 
more difficult for them to absorb what they do take in, and 
actually raise the need for some nutrients. The relationship 
between infection and nutritional status is very important to 
keep in mind, especially when considering how to improve 
the nutritional status of poor children in low- and middle- 
income countries. 

The UNICEF framework also includes a set of “underly- 
ing causes” to inadequate dietary intake and infectious disease 
that include “inadequate access to food in a household; insuf- 
ficient health services and an unhealthful environment; and, 
inadequate care for children and women.”® Whether or not 
people get enough food within a household depends on a 


The Determinants of Nutritional St it 


Goal 1—Eradicate Poverty and Hunger 
Link—Poor nutritional status is both a cause and 
a consequence of poverty. Improving income and 
nutritional status will improve health status. 

Goal 2—Achieve Universal Primary Education 
Link—Children who are properly nourished enroll in 
school at higher rates than undernourished children, 
attend school for more years, and perform better while 
they are there than undernourished children. 

Goal 3—Promote Gender Equality and Empower Women 
Link—Women suffer very high rates of some nutritional 
deficiencies, such as iron deficiency anemia, that 
constrain their health and their productivity. Improving 
the nutritional status of women will enhance their 
income earning potential and ability to be more 
productive in all of their work. 

Goal 4—Reduce Child Mortality _ 

Link—About half of all child deaths worldwide are 
associated with malnutrition. It will not be possible to 
make major strides in reducing child mortality without 
significant improvements in the nutritional status of 
young children. 

Goal 5—Improve Maternal Health 
Link—Maternal health and pregnancy outcomes are 
intimately connected to the nutritional status of the 
pregnant women. 

Goal 6—Combat HIV/AIDS, malaria, and other diseases 


Link—Poor nutritional status makes people more 
susceptible to illness and to being sick for longer periods 
of time. Good nutrition is especially important for 
people suffering some health conditions, such as TB and 
HIV/AIDS. Supplementation with some micronutrients, 
even in the absence of anti-retroviral therapy, can 


lengthen the time that HIV positive people can go 
without progressing to full-blown AIDS. 


Source: Author commentary on the UN Millennium Goals. Available 
at: www.un.org/millennium goals. Accessed July 11, 2006. 


number of factors. These include access to land and the abil- 
ity to produce food for those living in rural areas. They also 
include having access to food and the money to purchase it. 
In addition, the amount and type of food one gets depends in 
many families on social position, with girls and women some- 
times getting less food or less nutritious food than men and 
boys get. It is also important to note that in rural areas in low- 
income countries, there may be a “hungry season,” in which 
families have exhausted the food from their last harvest, have 
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abortions, congenital anomalies, and neurological cretinism 
Low birthweight—Birthweight less than 2500 grams 


forms of malnutrition. 

is a BMI greater than 30. 

follows: 

e 25-29.99 for grade I (overweight) 


e 30-39.99 for grade II (obese) 
e > 40 for grade III 


for-age 2 z-scores below the international reference. 


wasting and is an indicator of undernutrition. 


by the standard deviation of the reference population. 


Source: Adapted with permission from The World Bank. R 
2006:xvii. 


not yet produced the food for this year and do not have the 
income to buy food, even if a market is accessible to them. 

As discussed in Chapter 7, the lack of safe water and 
sanitation are extremely important causes of diarrheal dis- 
ease and, therefore, greatly contribute to the cycle of infec- 
tion and malnutrition. This is made worse when people 
live in generally unhygienic circumstances, in which food 
is often handled in unhygienic ways. These are also the 
circumstances under which people, especially children, are 
likely to get parasitic infections, such as worms, about which 
you will read in Chapters 10 and 11. These parasites sap the 
energy of children and make it harder for them to absorb 
what they do eat. 


Child Caring practices affect the nutritional status 


of children in similar ways to the manner in which they 


impact children’s health status. 


' If a child is exclusively 
breastfed for 6 months, if comple 


mentary foods are intro- 


Body mass index (BMI)—Body weight in kilograms divided by height in meters squared (kg/m2) Re 
lodine deficiency disorders (IDDs) —The spectrum of IDD includes goiter, hypothyroidism, impaired mental function, stillbirths, 
Malnutrition—Various forms of poor nutrition. Underweight or stunting and overweight, as well as micronutrient deficiencies, are 
Obesity—Excessive body fat content; commonly measured by BMI. The international reference for classifying an individual as obese 


Overweight—Excess weight relative to height; commonly measured by BMI among adults. The international reference for adults is as 


For children, overweight is measured as weight-for-height 2 z-scores above the international reference. 
Stunting—Failure to reach linear growth potential because of inadequate nutrition or poor health. Stunting is measured as height- 


Undernutrition—Poor nutrition. The three most commonly used indexes for child undernutrition are height-for-age, weight-for-age, 
and weight-for-height. For adults, undernutrition is measured by a BMI less than 18.5. ] 
Underweight—Low weight-for-age; that is, 2 z-scores below the international reference for weight-for-age. It implies stunting or 


Vitamin A deficiency—Tissue concentrations of vitamin A low enough to have adverse health consequences such as increased 
morbidity and mortality, poor reproductive health, and slowed growth and development, even if there is no clinical deficiency. 

Wasting—Weight, measured in kilograms, divided by height in meters squared, that is 2 z-scores below the international reference. 

Z-score—A statistical term, meaning the deviation of an individual’s value from the median value of a reference population, divided 


epositioning Nutrition as Central to Development. Washington, DC: The World Bank; 
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duced that are of sufficient quality and quantity, and if 
food and water are handled in hygienic ways, then the 
nutritional status of young children will be enhanced. 
In addition, as discussed earlier, the nutrition and health 
status of the mother is an exceptionally important deter- 
minant of whether or not the child will be born with low 
birthweight and will thrive thereafter. 

Access to appropriate health services is also very impor- 
tant to nutritional status, ina manner similar to its importance 
for health status. Receiving basic childhood immunizations 
is an important way to avoid illness and infection. The same 
is true for vitamin A supplements that are provided by many 
health services. Medicines to rid children of worms can also 
be very important to their nutritional status. Unfortunately, 
as noted in Chapter 5, there are still too many health systems 


that are not capable of effectively providing even these basic 
services. 
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Of course, at the root of nutritional status are the factors 
that UNICEF calls “basic causes.” In a manner similar to the 
factors that determine health, the root causes of nutritional 
status also have to do with socioeconomic status, family 
income, the level of knowledge people have of appropriate 
health and nutritional practices, and the amount of control 
that people have over their lives. Governmental and global 
policies that affect agricultural production, marketing, and 
distribution, and that impact education, health, and nutri- 
tion programs can also have a profound effect on the nutri- 
tional status of individuals, communities, and societies. 


GAUGING NUTRITION STATUS 


The nutritional status of infants and children is largely 
gauged by measuring and weighing these children and then 
plotting their weight and height on growth charts, like the 
one shown in Figure 8-2. 

These growth charts have been standardized. The place 
of the child on the growth curves indicates whether the child 
is growing normally or not. The nutrition status of adults is 
generally determined on the basis of the person’s weight in 
relation to the person’s height, while also taking account of 


his or her age. 


We usually think of deficits in nutrition as being large 
and evident. However, it is extremely important to note that 
this is not necessarily the case. Rather, a very large share 
of the nutritional deficits that exist globally are “mild” or 
“moderate” and may not be very obvious. Nonetheless, even 
mild and moderate malnutrition can have very negative con- 
sequences on the biological development of people, on their 
health, and on their productivity, and some of these negative 
effects will be irreversible. 


KEY NUTRITIONAL NEEDS 


Many nutrients are important; however, from the point of 
view of global health, several are of paramount importance. 
These include protein, energy, and the four micronutrients: 
vitamin A, iron, iodine, and zinc. The next section examines 
each of these topics in greater detail and Table 8-4 summa- 
rizes the sources of these nutrients and their key impacts. 


Undernutrition 


It is also extremely important to note that the failure of chil- 
dren to grow properly often begins around their 6th month, 
as they move away from exclusive breastfeeding. At this time, 
they begin to eat complementary foods that may not be suf- 
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SAFER + HEALTHIER: PEOPLE™ 


Key Nutritional Needs 
Protein 


Sources 


Milk, eggs, chicken, and beans 


Vitamin A 


fruits and vegetables 
lodine 
containing soil 


Iron Fish, meat, poultry, grains, vegetables, and 


legumes 
Zinc Red and white meat and shellfish 


Liver, eggs, green leafy vegetables, orange and red 


Selected seafoods and plants grown in iodine 


Proper growth of children and immune 
functions 
Proper immune function and prevention of 
_ xerophthalmia 
Growth and neurological development 


Prevent iron deficiency anemia, prevent low 
birthweight and premature babies 

Promote growth, immune function, and 
cognitive development 


Source: Data from The Journal of Nutrition. Nutrient Information. Available at: http://jn.nutrition.org/nutinfo/. Accessed February 8, 2007. 


ficient in quality or quantity, and they are also increasingly 
exposed to the risks of infection and illness. A continuous 
lack of sufficient protein and energy at young ages would 
be chronic undernutrition and would produce children who 
are stunted.’ 

Undernutrition has a number of other deleterious effects. 
Being malnourished in childhood, for example, is associated 
with diminished intellectual capacity and undernutrition 
also greatly raises the risk of illness for a child. In addition, 
there is a hypothesis that early malnutrition is associated with 
later hypertension, diabetes, and cardiovascular disease.’ 

Furthermore, malnourished women have a greatly 
increased risk of delivering premature or low birth weight 
babies. Such babies are, in turn, at much greater risk than full- 
term babies or babies with a birthweight of over 5.5 pounds of 
growing poorly, not developing properly, or dying.’ 


Vitamin A 


Vitamin A is found in a variety of plants but mostly in 
green leafy vegetables, yellow and orange fruits that are not 
citrus, and carrots. It is also found in some animal prod- 
ucts, including liver, milk, and eggs.’ The lack of vitamin A 
is associated with the development of a condition known 
as xeropthalmia. The person with this condition first gets 
“night blindness.” Later, the eye dries out, which can lead to 
permanent blindness." 

What is less well known, however, is that vitamin A 
is extremely important to the proper functioning of the 
immune system and to a child’s growth. Deficiency in vita- 
min A has a profound impact on whether a child will survive 
a bout of pneumonia, malaria, measles, or diarrhea.’ Vitamin 
A deficiency also increases the risk of maternal mortality.” 


Iodine 


Iodine is generally found in some types of seafood and in 
plants that are grown in soil that naturally contains iodine." 
People who live in mountainous areas often do not get 
enough iodine in their diets, because they do not consume 
much seafood and mountainous soils often lack iodine. This 
was the case, for example, for Dorji, in the vignette at the 
start of this chapter. The lack of iodine is most often associ- 
ated with a growth on the thyroid, called a goiter, and the 
failure to develop full intellectual potential.'* However, iodine 
deficiency disorders “can also include fetal loss, stillbirth, 
congenital anomalies, and hearing impairment.””’ In fact, 
iodine deficiency most often manifests itself in mild mental 
retardation’ and people with cretinism have an IQ that is 
on average 10 to 15 points below that of people who do not 
suffer this deficit.'* In extreme forms, iodine deficiency may 
also lead to severe mental retardation and being both deaf 
and mute. Iodine deficiency “is the most common form of 
preventable mental illness in the world.”” 


Iron 


The most easily absorbable form of iron is found in fish, meat, 
and poultry. Less absorbable forms can be found in fruits, 
grains, vegetables, nuts, and dried beans. The lack of iron is 
most often associated with iron deficiency anemia, which we 
usually associate with weakness and fatigue. This is especially 
a problem for adolescent women and pregnant women, 
because women who are iron deficient have an increased risk 
of giving birth to a premature or low birthweight baby or of 
hemorrhaging in childbirth.’® Iron deficiency is also associ- 
ated with poor mental development and reduced immune 
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function.’® In addition, iron is a critical requirement for 
children in the 6 to 24 month age group to ensure optimal 
development of their cognitive and motor skills. 


Zinc 

The importance of zinc to good health has only recently 
become better understood. The best sources of zinc are red 
and white meat and shellfish.'’ Severe deficiency in zinc is 
associated with “growth retardation, impaired immune func- 
tion, skin disorders, hypogonadism, and cognitive dysfun- 
cion.”'* Mild to moderate deficiency increases susceptibility 
to infecion.'* Indeed, children who receive zinc supplemen- 
tation when they have diarrhea recover more rapidly than 
those who do not,'* and zinc deficiency is a major risk factor 
for morbidity and mortality from diarrhea, pneumonia, and 
malaria, as discussed later.!° 


NUTRITIONAL NEEDS THROUGHOUT THE LIFE 
CYCLE 


Nutritional needs vary with one’s place in the life cycle. 
Having outlined the most important nutritional needs that 
concern global health issues, therefore, it will now be valuable 
to examine how those needs change from pregnancy, through 
infancy, childhood, adolescence, adulthood, and old age. This 
will assist us in getting a better understanding of the nature of 
the nutrition problems globally, the burden of disease related 
to nutrition, and how this burden might be addressed. 


Pregnancy and Birth Weight 


The nutritional status of a pregnant woman is especially 
important to the outcome that she will have in pregnancy, 
both for herself and for her newborn. It is critical that a 
pregnant woman stay well-nourished and healthy. During 
pregnancy, the woman will need to get a sufficient amount 
of protein and energy from the food she eats, and it is gener- 
ally recommended that she consume 300 calories more per 
day than when she is not pregnant. In addition, iron, iodine, 
folate, zinc, and calcium will be very important to the health 
of the woman and her newborn.” 

The birthweight of a baby is an extremely important 
determinant of the extent to which a child will thrive and 
become a healthy adult. Fetuses that do not get sufficient 
and appropriate nutrition from the mother may suffer a 
number of problems, including stillbirth, mental impair- 
ment, or a variety of severe birth defects. They could also 
undergo a general failure to grow properly, referred to as 
intrauterine growth retardation. Babies who are low birth- 
weight have a much greater risk of getting diarrhea and 


pneumonia and more than a 10 times greater risk of dying 
then babies born between about 6.5 pounds and about 8 
pounds.” The most important nutritional needs in preg- 
nancy and the consequences of deficits in them are outlined 
in Table 8-5. 


Infancy and Young Childhood 


An important share of a child’s biological development takes 
place between conception and 2 years of age. It is essential to 
understand that nutritional gaps that arise during that period 
may produce problems in stature or mental development that 
can never be overcome. They may also lead to more frequent 
infection and infections that last longer than would be the 
case in a better-nourished child. Thus, it is extraordinarily 
important that infants and young children get a sufficient 
amount of protein, energy, and fat from their foods. They 
also need sufficient amounts of iodine, iron, vitamin A, and 
zinc. 

There is very strong evidence worldwide that infants will 
grow best and stay healthiest if they are exclusively breastfed 
for the first 6 months of their lives. They will also thrive best 
if foods other than breast milk or infant formula begin to 
be introduced around 6 months of age, while breastfeed- 
ing continues.’ Especially in low-income countries in which 
nutritional deficits are likely to be considerable, such foods 
will be especially valuable if they are fortified with key vita- 
mins and minerals. 

The nutrition needs of the infant continue into young 
childhood, but the nutritional status of many children faces 
risks as the child stops breastfeeding, as noted earlier. At this 
stage, the child’s nutritional status depends on the ability of 
the family to provide an adequate diet and to help the child 
avoid illnesses and infections. Among the most critical issues 
concerning childhood nutrition is that stunted children have 
very little chance to catch up in their growth and that most 
of the damage done to their development, both physical and 
mental, can not be changed.” 

This fact has enormous implications for public policy 
aimed at enhancing nutrition status. It means that the focus 
of attention in addressing undernutrition and its conse- 
quences must be on children under 2 years of age, and it must 
start by trying to ensure that pregnant women are well nour- 
ished and healthy enough to give birth to healthy babies of 
acceptable birthweight. As some have said, there is a “window 
of opportunity” for ensuring that children grow properly and 
reach their biological potential. This window opens at con- 
ception and closes, at least most of the way, around the time 
the child is 2 years of age.”! 


Adolescence 


Adolescent girls who are well nourished grow faster 
than adolescent girls who are not well nourished. Adolescent 
girls who are poorly nourished, but still growing, are much 
more likely than well-nourished girls to give birth to an 
underweight baby. This may stem from the fact that the fetus 
and the girl are competing for nutrients in the adolescent 
who is still growing.” Poorly nourished and very small ado- 
lescent girls also have more complications of pregnancy than 
do older girls who are taller. This relates partly to the difficul- 
ties of very small women giving birth, because of their size. In 
addition, all adolescents go through a growth spurt, although 
children who are stunted are unable to make up in adoles- 
cence for their retarded growth. For adolescents to grow 
properly and become healthy adults, they need appropriate 
protein and energy. They also have particular needs for 
iodine, iron, and folic acid. Because of their growth during 
this period, calcium is also especially important for adoles- 
cents: 


Adulthood and Old Age 


Adults need appropriate, well-balanced nutrition to stay 
healthy and productive. Adults also need to pay particular 
attention in their diets to foods that can be harmful to their 
health, such as foods that contain too much fat, cholesterol, 
sugar, or salt. Older adults have special nutritional needs 
that are very important, but often forgotten. The ability of 
older people to live on their own and to function effectively 
depends in many ways on their nutritional status; however, 
many older people lack the income or the support needed 
to eat properly. Like other adults, they need to get enough 
protein, energy, and iron and avoid obesity. They also have to 
pay particular attention to getting enough calcium to reduce 
the risk of osteoporosis, which is a condition in which bones 
become fragile and can break.” 


THE NUTRITION TRANSITION 


In high-income countries, people tend to eat more manufac- 
tured foods. These foods are likely to be higher in calories, 
higher in fat, and contain more sugar than locally produced 
foods. As people in low- and middle-income countries have 
more disposable income, they also tend to change their eat- 
ing habits and move from locally produced foods to more 
processed foods. This transition, often referred to as “the 
nutrition transition”” has already occurred in better-off 
countries and among better-off people in poor countries. It 
is now spreading to other people in developing countries.” It 
is linked with a growing trend toward diet related non-com- 
municable diseases, which is discussed in Chapter 12.” 
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Protein is needed for muscles, uterus, breasts, blood supply, 
and baby’s tissues. Low protein intake is related to 
smaller-than-average weight babies who may have health 
problems. 

Folate is required to build protein tissues. Low folate levels 
are linked to birth defects, such as spina bifida. 

Calcium is needed by the baby for strong bones. If calcium is 
not supplied by the mother’s diet, calcium is taken from 


the mother’s bones for the baby. 

Low Zinc levels during pregnancy can cause long labor and 
small babies who may have health problems. 

Iron deficiency is common in pregnant women. Both mother 
and baby need iron for their developing blood supplies. 


Source: Data with permission from the Ohio State University 
Extension, Fact Sheet, Nutritional Needs of Pregnancy. Available at: 
http://ohioline.osu.edu/mob-fact/0001.html. Accessed November 
1, 2006. 


THE NUTRITIONAL STATE OF THE WORLD 


There has been some important progress in reducing the 
burden of malnutrition over the last decade. The rate of 
children younger than five years in developing countries 
who are underweight, for example, fell from 32% to 28%.” 
In addition, there were a number of countries that were able 
to reduce levels of malnutrition in their under-five children 
by 25% or more, including Bangladesh, China, Indonesia, 
Mexico, and Vietnam.” Important progress has been made in 
addressing micronutrient deficiency, as well. The number of 
households using iodized salt has increased from about 20% 
in 1990 to about 70% today.” There has also been a dramatic 
increase in the share of the world’s children who receive 
Vitamin A supplements, which now stands at about 50%. As 
importantly, this supplementation is associated with saving 
the lives of about 300,000 young children a year.” 

Despite this progress, however, the nutritional state of 
the world is, in many respects, deplorable. About 800 million 
people worldwide are malnourished to at least some degree.” 
More than 25% of the under-five children in developing 
countries are moderately or severely underweight and about 
30% are moderately or severely stunted.**° Many poor women 
in the world are also underweight. A large share of the poor 
women and children in the world also suffer from deficiencies 
in important micronutrients. Nutritional problems remain a 
fundamental cause of ill health and of premature death for 
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infants, children, and pregnant women. The economic costs 
of undernutrition are great. 

The section that follows examines the burden of nutri- 
tion disorders that relate to undernutrition and reviews 
undernutrition as a risk factor for ill health. For undernu- 
trition and for deficiencies in vitamin A, iodine, iron, and 
zinc, it looks first at the prevalence of deficiencies and then 
examines the contribution of each issue to the global burden 
of disease. Table 8-6 summarizes the deaths that are directly 
attributable to these nutritional concerns. The much larger 
number of deaths and DALYs that are precipitated by these 
problems are addressed in the text that follows. 


Undernutrition 


Undernutrition is still disturbingly prevalent. Almost 150 
million children, or about 27% of the children younger 
than five years in low- and middle-income countries are 
stunted.*! Almost 130 million children, or about 23% of 
the children younger than five years in those countries are 
underweight.” 

The rates of wasting and stunting vary considerably, 
both across countries and within countries. However, South 
Asia and Sub-Saharan Africa have the highest rates of 
undernourished children younger than five years. About 
46% of the under-five children in South Asia are moderately 
or severely underweight and about 44% of the under-five 
children in that region are moderately or severely stunted.” 
In fact, it is estimated that in South Asia there are almost 90 
million children who are younger than five years who are 
underweight and just over 90 million children younger than 
five years who are stunted.! In Sub-Saharan Africa, almost 
40% of the under-five children are severely or moderately 


TABLE 8-6 Nutrition-Related De 


Region 


Europe & Central Asia 14 
Latin America & the Caribbean 22 
Middle East & No. Africa 305 
South Asia 870 
Sub-Saharan Africa 1334 


Note: Underweight is weight for age less than 1 standard deviation 


Source: Adapted with permission fro 
trient disorders, In: Jamison 
Press; 2006:552. 


m The World Bank. Caulfield LE, Richard SA, Rivera JA, Musgrove P, Black RE. Stunting, 
DT, Breman JG, Measham AR, et al., eds. Disease Control Priorities in Developing Countries. New York: Oxford University 


stunted and about 30% are moderately or severely under- 
weight.2?! Table 8-7 shows the prevalence of underweight 
children by region. 

Only about 0.5% of the total deaths in low- and middle- 
income countries are directly due to undernutrition, referred 
to as “protein-energy malnutrition” in the studies on the 
global burden of disease.”” About 1% of the DALYs lost are 
directly due to undernutrition.** However, undernutrition, 
as discussed earlier, is an exceptionally important risk fac- 
tor for illness, disability, and death from other causes. It has 
been estimated, for example, that 5-16% of the illness from 
pneumonia, diarrhea, and malaria is directly attributable 
to undernutrition and the extent to which it increases the 
susceptibility to illness.? Moreover, it has also been estimated 
that 44-60% of the deaths due to measles, malaria, pneumo- 
nia, and diarrhea are also attributable to undernutrition, and 
53% of these deaths could be eliminated if these children 
were not undernourished.’ 


Low Birthweight 


Given the extent of undernutrition in South Asia, it should 
not be a surprise that about 30% of the babies born in 
South Asia are born with low birth weight. The Middle East, 
North Africa, and Sub-Saharan Africa have the next highest 
prevalence of low birth weight, at about 15%.2? More than 
20 million low birthweight babies are born each year in the 
developing countries.” Table 8-8 shows the prevalence of low 
birth weight by region. 

About 2.5% of the total deaths that occur in low- 
and middle-income countries are attributable to low birth 
weight.”” About 3% of the DALYs lost in low- and middle- 
income countries are attributable to low birth weight.*® The 
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East Asia & Pacific 125 
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wasting, and micronu- 


difference between the two figures stems from the illness and 


disability that many low birth weight children will face, if 
they do survive. 


Vitamin A 


More than 250 million children worldwide suffer from vitamin 
A deficiency.’ The prevalence of vitamin A deficiency among 
children younger than 72 months of age in the developing 
world varies from a low of about 20% in Central America and 
the Caribbean to more than 50% in South Asia. In India alone, 
more than 60% of the children younger than 72 months of age 
are vitamin A deficient.*° As shown in Table 8-9, more than 
40% of the children of this age in Sub-Saharan Africa are also 
vitamin A deficient. 

Vitamin A deficiency has an enormous impact on mor- 
bidity, disability, and deaths in young children. It has been 
estimated that 20—24% of the deaths from measles, diarrhea, 
and malaria, or 630,000 deaths each year, are attributable 
to vitamin A deficiency.’ In addition, it is estimated that 
between 250,000 and 500,000 children each year are blinded 
due to vitamin A deficiency.*' 


Iodine 


Iodine deficiency disorders are estimated to affect more than 
70 million people worldwide.” The highest rates of such 
disorders are found in the Eastern Mediterranean region and 
in Africa, where about 30% of the population suffers from 
goiter. This is followed by South Asia, where more than 20% 
of the population has goiter.” 

Iodine deficiency is associated with only a small number 
of deaths. However, such deficiencies are associated with sub- 
stantial DALYs lost in low- and middle-income countries, equal 
to about the same amount as chlamydia, syphilis, or intestinal 
worms.** The DALYs lost from iodine deficiency disorder are 
about 30% as many DALYs as are lost from iron deficiency 
anemia in low- and middle-income countries.™ 


Iron 


About 500 million women of childbearing age worldwide, 
equal to about 40% of all women aged 15-49 in the devel- 
oping world, are anemic.” This includes about 60% of all 
pregnant women.” The highest prevalence among women 
appears to be in the Middle East, North Africa, and South 
Asia.° It is estimated that as many as 80% of the pregnant 
women in South Asia are anemic.” It is also estimated that 
about 45% of all children younger than five years in the 
developing world are iron deficient. Twenty countries have 
prevalence rates of iron deficiency among their children who 
are younger than 5 of more than 70%. This includes a num- 
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Prevalence Rate of 
Region Underweight 
East Asia & Pacific 18 
Europe & Central Asia 
Latin America & the Caribbean 
Middle East & No. Africa 
South Asia 
Sub-Saharan Africa 


Note: Underweight is weight for age less than 2 standard deviations 


Source: Adapted with permission from The World Bank. Caulfield 
LE, Richard SA, Rivera JA, Musgrove P, Black RE. Stunting, wast- 
ing, and micronutrient disorders. In: Jamison DT, Breman JG, 
Measham AR, et al., eds. Disease Control Priorities in Developing 
Countries. New York: Oxford University Press; 2006:552. 


Percent of Babies Born 
Region with Low Birth Weight 
East Asia & Pacific 7 
Europe & Central Asia 
Latin America & the Caribbean 
Middle East & No. Africa 
South Asia 
Sub-Saharan Africa 


Source: Adapted with permission from The World Bank. 
Repositioning Nutrition as Central to Development. Washington, 
DC: World Bank; 2006:47. 


ber of countries in Sub-Saharan Africa in which more than 
80% of such children are iron deficient.” 

Iron deficiency anemia is thought to be the underly- 
ing factor related to about 840,000 maternal and perinatal 
deaths per year.’ It is also estimated that this anemia is the 
direct cause of 134,000 deaths a year of young children.'* The 
number of deaths directly relating to iron deficiency anemia 
in low- and middle-income countries is about the same as 
the total number of deaths caused by a group of six tropical 
diseases. It is also similar to the deaths caused individually 
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TABLE 8-9 Prevalence of Vitamin Ay Iron, and. nc S 
_ Deficiency in Children Under Five Years, Low- | 
Middle-Income Countries, 2001, by Region 


Region VitaminA Iron Zinc 
East Asia & Pacific He 40 7 
Europe & Central Asia <1 22 10 
Latin America & the Caribbean 15 46 33 
Middle East & No. Africa 18 63 46 
South Asia 40 7D 79 


Sub-Saharan Africa 60 50 


Source: Adapted with permission from The World Bank. Caulfield 
LE, Richard SA, Rivera JA, Musgrove P, Black RE. Stunting, wast- 
ing, and micronutrient disorders. In: Jamison DT, Breman JG, 
Measham AR, et al., eds. Disease Control Priorities in Developing 
Countries. New York: Oxford University Press; 2006:552. 


by prostate, bladder, and pancreatic cancer.2” About 0.7% of 
the total DALYs lost in low- and middle-income countries 
is related to iron deficiency anemia. This is similar to the 
DALYs lost in these countries due to sexually transmitted 
diseases (not including HIV), stomach cancer, schizophrenia, 
or asthma.*4 


Zinc 


The data on zinc deficiency are not as well established as 
that on the other micronutrient deficiencies noted earlier; 
however, a study has estimated the prevalence rate of zinc 
deficiency by region for children younger than five years. 
Prevalence in low- and middle-income regions ranges from 
a low of 7% in the East Asia and the Pacific Region to almost 
80% of the children younger than five years in South Asia. In 
high-income countries, it is estimated that only about 5% of 
the children younger than 5 are zinc deficient. The informa- 
tion available on deaths and DALYs for zinc deficiency has 
not been calculated as part of recent studies of the burden of 
disease. However, other studies have suggested that as many 
as 800,000 deaths occur every year in children younger than 


5 from diarr hea, pneumonia, and malaria as a result of defi- 
clencies in zinc,'3 


NUTRITION, HEALTH, AND ECONOMIC 
DEVELOPMENT 


Nutrition has an important bearing on the economic devel- 
opment prospects of people, communities, and countries. 
In some of the early thinking about economic development, 


many economists saw nutrition as something that people 


consumed, but they did not see it as a “productive” invest- 
ment. However, as we will see later, nutrition is an extremely 
important contributor to human health, the development of 
human intellectual and biological potential, and therefore, 
has an extremely important link with what people learn, their 
strength and ability to use their own labor, and other factors 
relating to their potential productivity. The following com- 
ments follow the life cycle. 

First, nutritional deficits can take an enormous toll on 
maternal health, with important economic consequences. 
Women are responsible for child care in most low- and mid- 
dle-income countries. In addition, they often contribute to 
household income. The death of a woman in the prime of her 
life, in childbirth, due to undernutrition or deficiencies in iron 
or vitamin A, can leave poor families with needs for child care 
they can not meet and with reduced income. It is common, in 
fact, in poor families in low-income countries for very young 
children to die not long after their mothers die. 

In addition, we have seen that low birthweight is a pow- 
erful predictor of the future productivity of a child and that 
a number of forms of malnutrition contribute to the failure 
of infants and children to grow or to achieve their full men- 
tal potential. Children who are malnourished and small in 
stature enroll in schools at lower rates or later in age than 
students who are perceived by their parents to be normal in 
size. Children who are malnourished have IQs that are lower 
than students who are properly nourished. These malnour- 
ished students are less attentive in class and less able to learn 
than other students. Children who are malnourished fall ill 
more than well-nourished children. Thus, they miss more 
school, learn less from school, and are much more likely 
than well-nourished children to drop out of school, with its 
attendant economic consequences. 

Nutritional status also plays an important part in the 
productivity of adults. Numerous studies have shown that 
improvements in nutritional status, such as eliminating iron 
deficiency anemia, can improve worker productivity by 5— 
15%.° The contribution of nutrition to maintaining good 
health also has important economic returns. It helps people to 
avoid disease and the costs associated with treating disease. 

Moreover, through its impact on health, nutritional sta- 
tus also has an important bearing on life expectancy. Infants 
and children who are better nourished live longer than those 
who are poorly nourished, and they also can contribute to the 
economy for longer. Adults who are properly nourished get 
sick less and for shorter periods, live longer, and work more 
years than adults who are not well nourished. Thus, they, too, 
can make more contributions to the economy than people 
who are not well nourished. 


A look at social and economic history also speaks to the 
importance of nutrition to economic development. Studies 
that have been done of the economic development of England 
showed that improvements in nutritional status 
of adults in England in the late 19th century were important 
to improving the stature and strength of workers, their 
health, and their economic outputs.*° Other studies have 
shown that there is a correlation between height and wages. 
Rubber tappers in Indonesia significantly improved the 
amount of rubber they could tap when their anemia was 
treated with iron supplements, and road construction work- 
ers in Kenya were 4—12.5% more productive after getting 
calorie supplements.*! Female mill workers in China increased 
their production efficiency by 17% after being given iron 
supplements for 12 weeks.” 


CASE STUDIES 


In fact, there are a number of investments in improving 
nutrition status on a large scale that have made a significant 
difference to the communities in which they took place. One 
of the best known is the Tamil Nadu Nutrition Project in 
India. The CHILD Project in Uganda also appears promising. 
China has also made considerable progress in the last 10 years 
in controlling iodine deficiency. 


Tamil Nadu State, India‘? 
Background 


The Tamil Nadu Integrated Nutrition Project in India is one 
of the most important efforts ever undertaken to improve 
nutritional status on a large scale. This project began in 1980 
in the South Indian state of Tamil Nadu. It aimed at improv- 
ing the nutritional status of poor women and children in 
the rural areas of the state through a set of well-focused 
interventions. 

These specific goals were set for several reasons. First, 
the levels of malnutrition in poor women and children in 
Tamil Nadu were very high at the time the project was con- 
ceived. Second, malnutrition persisted despite considerable 
investments that had already been undertaken to improve 
nutrition status. Third, studies that had been done on those 
investments showed that they were not working as planned 
and were not cost-effective. Rather, the children who needed 
assistance most were not getting it. In addition, food that was 
given to children at feeding centers that was meant to supple- 
ment other food often replaced that food or was taken home 
and consumed by family members other than the intended 
children. The form of the food supplement was also difficult 
for children to eat. Moreover, little attention had been paid to 


nutrition education for families or to health investments that 
could complement the investments made in nutrition. 

The project design was based on the idea that much 
of the malnutrition present in Tamil Nadu was because of 
inappropriate child care practices, rather than just a lack 
of money to buy food. Thus, the project focused considerable 
attention on nutrition education and efforts to improve care 
and feeding practices for young children. In addition, because 
deficits at an early age often produce irreversible damage to 
children’s physical and mental development, project inter- 
ventions focused on pregnant and lactating women and on 
children younger than 3 years of age. 


The Intervention 


In line with this approach, the project included a package of 
services that were delivered by health and nutrition workers 
that consisted of nutrition education, primary health care, sup- 
plementary on-site feeding for children who were not growing 
properly, vitamin A supplementation, periodic de-worming, 
education of mothers for managing childhood diarrhea, and 
the supplementary feeding of a small number of women. 

An important innovation of the project was that it used 
growth monitoring of the children as a device for mobilizing 
community action. Groups of mothers met regularly to weigh 
their young children. They then plotted their weight- for-age 
on a growth chart. Together with the community nutrition 
worker, they identified which children were not growing 
properly. A related innovation of great importance was that 
supplementary feeding was targeted only to the children 
identified as faltering. In addition, children received food 
supplements only while they were not growing well. This was 
done in conjunction with nutrition education for mothers. 
The intent of this approach was that short-term feeding, 
combined with better child care practices, could return the 
child to normal growth. This was a major change compared 
with previous practice in which supplementary feeding was 
more universal and longer term. 


Impact 


The nutrition interventions of the project were largely 
implemented as planned, but the health efforts were not fully 
implemented. Nonetheless, through careful evaluation the 
project was shown to have reduced significantly the levels of 
malnutrition of the targeted children. These improvements 
also continued over a substantial time, suggesting that the 
gains of the project were sustainable. The project was also 
more cost-effective than other investments that had tried to 
achieve similar aims in India. 
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Lessons Learned 


This project was pioneering and revealed some very impor- 
tant lessons, including: 


e Growth monitoring, coupled with short term supple- 
mentary feeding of children who are faltering, can be 
a cost effective way of improving nutritional status 

e More universal and longer term feeding of children is 
not necessary to achieve improvements in nutrition 

e Women can be organized to participate actively in 
growth monitoring efforts 

e Nutrition education can have a permanent and sus- 
tainable impact on child care and child feeding prac- 
tices, even in the absence of other interventions 


Uganda CHILD Project*® 
Background 


The Community Home Initiative for Long Term Development 
(CHILD Project) began in Uganda in 2001. This project 
focused on early childhood development. It sought to reduce 
the prevalence of underweight children a third, address 
children’s psychosocial needs, empower women, and help to 
raise their income. To achieve these aims, the project sup- 
ported health and nutrition education, extensive outreach 
on child rearing and child feeding practices, and growth 
monitoring and immunization for infants and young chil- 
dren. It also supported credit and savings programs for 
women. 


The Intervention 


This project contained a number of innovative features. Pirst, 
it supported the establishment and operation of “Child’s 
Days.” These were events held every 6 months that would 
be like a “festival for child health” On Child’s Days, families 
could bring their children to selected locations where the 
children would receive in one place, at one time, an integrated 
package of health and nutrition services. In many developing 
countries, such services would normally not be available in 
an integrated way. Second, the project included a grant fund 
to support creative ideas that communities would propose to 
improve child development in their area. Third, the project 
included another fund that could support investments by 
women in activities that could generate income. The aim of 
this was to help women to earn more income, become more 
empowered, and in conjunction with their improved knowl- 
edge of child care practices, use some of their new income to 
improve the health and nutrition of their children. 


Impact 


The project has been associated with reductions in severe and 
moderate malnutrition in all four of the regions in which 
it was implemented among children from birth to 3 years 
of age. These fell from 24.4% to 17.1% and from 10.3% to 
5.1%, respectively. The project was also associated in three 
of the four regions with significant reductions in severe and 
moderate malnutrition among children aged 3 to 6 years. The 
project also increased the knowledge of adults of appropriate 
child care and child feeding practices and the knowledge of 
adults of the need to exclusively breastfeed children for the 
first 6 months by almost 14%. There was also an increase in 
the awareness of children’s dietary needs and the importance 
of enriching foods for infants and young children. Other pos- 
itive benefits that can be attributed to the project include an 
18% increase in improved sanitation and hygiene practices, a 
rise in immunization rates by 23%, increased participation by 
men in child rearing, and an increase of 13.6% and 38.7% for 
vitamin A supplementation and de-worming practices. 


Lessons Learned 


Although it is too early in the life of the project to draw 
definitive lessons from it, the efforts to date suggest that a 
number of possible lessons may emerge from this project, 
most of which are consistent with the lessons from the Tamil 
Nadu Integrated Nutrition Project. These include: 


e the importance of embedding projects in the com- 
munity 

e the centrality of having events around which one 
could mobilize the community, in this case, Child’s 
Days 

e the importance of effective mass communication to 
support significant behavior change about child rear- 
ing and feeding practices 

e the value of integrating health and nutrition efforts in 
a single program 

e the value of having good monitoring and evaluation 
of the project, so that it can be better managed and so 
that lessons can emerge from it 


The Challenge of Iodine Deficiency Disease in 
China 


Background 


China bears the heaviest burden of iodine deficiency in the 
world. In 1995, 20% of children aged 8 to 10 showed signs of 
goiter. Overall, some 400 million people in China were esti- 


mated to be at risk of iodine deficiency disorders, constituting 
40% of the global total. Fortunately, iodine deficiency can be 
simply remedied by adding iodine to salt, a cheap and univer- 
sally consumed food. Implementing this in a relatively poor 
and vast country like China, however, is far from simple. 


The Intervention 


Scientific evidence linking iodine deficiency to mental impair- 
ment was seen by the Chinese government as a threat to its 
one-child-per-family policy, and so the government strength- 
ened its resolve to tackle this widespread health risk. In 1993, 
China launched the National Iodine Deficiency Disorders 
Elimination Program, with technical and financial assistance 
from the donor-funded Iodine Deficiency Disorders Control 
Project. The public needed to be made aware of the risk 
of iodine deficiency, especially in regions where goiter was 
so common that it was regarded as normal. A nationwide 
public education campaign was launched, using posters on 
buses, newspaper editorials, and television documentaries to 
inform consumers and persuade them to switch to iodized 
salt. Provincial governors ensured that government education 
efforts reached even the most remote villages. The supply of 
iodized salt was increased by building 112 new salt iodation 
factories and enhancing capacity at 55 existing ones. Bulk 
packaging systems were installed to complement 147 new 
retail packaging centers, with packaging designed to help con- 
sumers easily recognize iodized salt. The sale of non-iodized 
salt was banned, and technological assistance was provided to 
salt producers to adopt iodation. Salt quality was monitored, 
both at production, where the amount of iodine added needs 
to be just right, and in distribution and sales, because iodine 
in salt dissipates easily, reducing the shelf life of iodized salt. 
China’s nationally controlled network of production and 
distribution made licensing and enforcement of legislation 


easier. 


The Impact 


By 1999, iodized salt was reaching 94% of the country, 
compared to 80% in 1995. The quality of iodized salt 
also improved markedly. As a result, iodine deficiency was 
reduced dramatically, and goiter rates for children aged 8 to 
10 fell from 20.4% in 1995 to 8.8% in 1999. 


Costs and Benefits 


Fortifying salt with iodine costs about 2 to 7 cents per kilo- 
gram, or less than 5% of the retail price of salt in most coun- 
tries. The Chinese government invested approximately $152 
million in the program, recovering some of this cost by rais- 
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ing the price of iodized salt. The World Bank, one of several 
donors, deemed the project extremely cost-effective. 


Lessons Learned 


China’s success in reducing iodine deficiency offers valuable 
lessons for future efforts to reduce through fortification other 
micronutrient deficiencies such as iron and vitamin A. The 
government made a firm and long-standing commitment to 

tackle the problem and brought about administrative, legal, 

technical, and socio-cultural changes that were needed to 

do so. Donor coordination was strong and effective and was 

managed by the Chinese government and the donors them- 

selves, and the major players offered mutual support across 

all activities. The financing strategy was clearly defined from 

the start. The salt industry seized the opportunity of the 

investment in eliminating iodine deficiency to restructure 

and modernize the industry, gaining a firmer commercial 

footing and positioning itself to compete in the international 
market, given its cost advantages. 

China’s iodation program continues, with special tar- 
geting of resources on areas where the consumption of 
iodized salt is particularly low, usually in poor and remote 
mountainous regions where residents see iodized salt as too 
costly, especially when salt can be obtained cheaply from 
local salt hills, dried lakes, or the sea. Research will be needed 
to determine the best way to ensure iodine intake in these 
areas—through price subsidies, iodation of well or irriga- 
tion water, or even iodine capsules or injections, in the case 
of nomadic peoples. Through a variety of approaches, China 
is fast approaching the day when iodine deficiency will be 
unknown throughout its population. A more detailed review 
of this case is available in Case Studies in Global Health: 
Millions Saved. 


ADDRESSING FUTURE NUTRITION CHALLENGES 


The world has made some progress in the last several decades 
in addressing key nutrition problems, as reflected in the case 
studies and as noted earlier. Nonetheless, as we have seen, 
the overall state of the world’s nutrition still faces numerous 
and serious gaps. This is especially so in South Asia and Sub- 
Saharan Africa. At the present rate of progress in addressing 
those gaps, the world will not meet the MDGs that relate 
to nutrition. What steps will have to be taken to speed the 
world’s progress on nutrition? These are discussed briefly 
below. 

It has already been noted that knowledge and behaviors 
are important determinants of what foods people eat, how 
they cook them, and how they consume them. Studies have 
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shown that people can improve what they eat, how they cook, 
and how they eat their food by improvements in knowledge, 
even in the absence of improvements in income.” Nutrition 
education needs to be spread much more widely and in more 
appropriate ways to promote appropriate breastfeeding and 
complementary feeding and to help people eat better and more 
nutritious foods. | 

The two-way relationship between infection, disease, 
and nutrition status has been noted. Many infections and 
diseases reduce one’s ability to eat or ability to absorb food. 
At the same time, poor nutritional status reduces immunity 
to disease. To set the foundation for improvements in the 
nutritional status of poor people in the developing world, 
especially poor infants, children, and women, it is very 
important to improve the control of parasitic infections such 
as hookworm, and to also control diarrheal diseases, malaria, 
and measles. Of course, doing this will also demand renewed 
efforts at health education and improvements in water supply 
and sanitation. 

There will be some people who will simply not eat 
enough food or enough of the right foods, largely because 
of income gaps. These problems are also the result of, or are 
compounded by, natural disaster and conflict. Under these 
circumstances, it may be necessary that people receive food 
supplements. Alternatively, they may receive vouchers for 
food, such as “food stamps,” which are cash transfers that can 
be used only to buy certain health and nutrition services, or 
the right to buy certain foods at reduced prices. 

Vitamin and mineral supplementation is widespread 
in the world, is not expensive, and is often used as a way of 
improving the micronutrient status of large numbers of peo- 
ple, especially infants, children, and pregnant and lactating 
mothers. These can be given in capsules or syrups. Vitamin 
A should be given twice per year and should be integrated 
with child survival and other health services to minimize the 
cost of distribution.”” In the last decade, vitamin A has been 
given orally to infants and children during national polio 
immunization days in many countries. These efforts can be 
expanded. At the same time, additional and carefully moni- 
tored efforts can be made to provide iron and folate to preg- 
nant women. Unfortunately, these efforts have not worked as 
well as planned and need to be carefully reviewed and refined 
to enhance both coverage of supplementation and the extent 
to which women take the pills they do get. 

Food fortification is practiced in many countries for 
: number of micronutrients. In fact, fortification in the 
industrialized countries has contributed greatly to the disap- 
pearance of several deficiencies. The fortification of salt with 
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as we have seen in the China case noted earlier. Nearly two 
thirds of the world now consumes iodized salt and the impact 
of fortification of salt could be further expanded through 
its double fortification with iron, as well as iodine. In addi- 
tion, many different food products can be fortified. The 
key to effective fortification is to find a food product that 
is very widely consumed, for which there are no technical 
impediments to fortification, and for which fortification is 
inexpensive.** Thus, increasingly one can see flour, cooking 
oil, margarine, and other products fortified, as well as salt. 
Fortification can cost as little as three to five cents per per- 
son reached per year.” Clearly, fortification is a good way to 
harness the resources of commercial marketing networks to 
enhance the health of the population. Given the difficulties of 
iron supplementation, it may be that the most effective way 
of reducing iron deficiency in women is to operate an effec- 
tive program of fortification for iron and folic acid. 

If the world is to do better in nutrition, it will also have to 
take a number of policy steps. First, policy makers who work 
both globally and on individual countries need to understand 
the exceptional importance of nutrition to good health and 
human productivity and act accordingly. More than 50% of the 
child deaths globally are associated with nutritional causes. In 
addition, low cost, highly effective solutions are available to deal 
with a number of critical nutrition issues, but they are not being 
implemented sufficiently. Thus, much greater attention needs 
to be paid by all concerned parties to nutrition as an underly- 
ing health issue. Nutrition does not fit neatly into governmental 
bureaucracies because it touches many government units, such 
as agriculture, health, and education. Thus, governments will 
also need to think creatively about how to ensure that there are 
government units accountable and responsible for promoting 
enhanced approaches to nutrition. 

Improving government policy and action on nutrition 
will also require a good understanding of the nature of the 
nutrition problem in different settings. Nutritional concerns 
will vary considerably by income group, gender, and ethnic- 
ity, and solutions to these problems will need to be carefully 
crafted to local circumstances. In addition, governments need 
to work more effectively with the food industry to improve 
the way in which foods are fortified. Legal and financial 
arrangements need to be made in many countries so that 
more fortification can take place and the demand for forti- 
fied foods will be increased. We have also seen the power in 
TINP, for example, of focusing efforts on community-based 
action, in which affected people are involved in the design, 
implementation, and oversight of nutrition activities. 

Although there is much knowledge of “what works” 
in nutrition, there are also other areas in which additional 


knowledge could fill important gaps. The world needs to 
continue gathering scientific knowledge about the causes and 
consequences of malnutrition and different ways in which 
it can be addressed. It would be very valuable to the world’s 
nutrition status and health if more easy to make, nutritious, 
and inexpensive food supplements were available; if better 
formulas were available for some of the vitamin and mineral 
supplements that could be given less frequently, very cheaply 
and without side effects; and, if additional cost-effective ways 
were found for fortifying foods. 

Lastly, it is important for all societies to make the health 
and nutritional well-being of their citizens a national priority. 
One way to do this would be to create partnerships of civil 
society, government, and the private sector that can work 
together to identify nutrition issues, plan on how they can best 
be addressed, and then collaborate with each other and with 
communities to implement solutions to these problems. 


MAIN MESSAGES 


Nutritional status is a major determinant of health status. It 
has an important bearing on the health of pregnant women 
and of pregnancy outcomes. It is a major determinant of the 
birthweight of children, how children grow, and the extent to 
which their cognitive functions develop properly. Nutrition 
status is also closely linked with the strength of one’s immune 
system and one’s ability to stay healthy. 

In addition, nutritional status has an important bear- 
ing on people’s capacity to learn and on their productivity. 
Nutritional deficits can seriously hamper the ability of chil- 
dren to attend school, concentrate while they are there, and 
learn effectively. Numerous studies have shown that workers 
who are anemic produce less than workers who do not suffer 
from iron deficiency anemia. 

From the global health perspective, the most important 
nutritional concerns are whether or not people get enough 
of the right foods to have sufficient energy and protein 
and the extent to which people have a sufficient intake of 
vitamin A, iodine, iron, and zinc. The importance of these 
nutrients and micronutrients varies with the place of people 
in their life cycle, with needs differing for adolescents, preg- 
nant and lactating women, infants, children, adults, and 
older adults. 

About 800 million people in the world today suffer from 
energy and protein malnutrition and deficiencies in key 
micronutrients. These problems often stem from people's 
lack of income to purchase enough food or food of appro- 
priate quality. However, these problems also relate to culture, 
customs, and eating behaviors. Malnutrition disproportion- 
ately affects poor people, marginalized people, and females. 


Energy and protein malnutrition is associated with 
being underweight, failing to grow properly, and a weaken- 
ing of immunity. Vitamin A deficiency is well known for its 
impact on vision, but is also closely associated with general 
immunity and child growth. The lack of iron is the primary 
cause of iron deficiency anemia, which leads to weakness and 
fatigue; however, it is also associated with maternal morbid- 
ity and mortality, poor and stunted growth in children, and 
poor mental development in children, as well. The lack of 
iodine causes thyroid problems, goiter, and important deficits 
in mental abilities. Iodine is also essential for proper child 
growth. The lack of zinc is associated with general immunity, 
the growth of children, and the development of children’s 
cognitive and motor abilities. About 50% of the child deaths 
in the world today are associated with malnutrition. 

There are cost-effective solutions to the most important 
nutritional concerns. People can wash their hands more fre- 
quently with soap to reduce the rate of infections and diar- - 
rhea that take such terrible tolls on nutritional status. Efforts 
can be enhanced to promote exclusive breastfeeding for 6 
months, followed by the appropriate complementary feeding. 
Food supplements can be given to those people who are not 
getting enough protein and energy. Nutritional supplements 
can be provided for vitamin A and iron. Salt can be fortified 
with iodine. Families can also learn, even in the absence of 
income gains, to improve what they eat. These actions will be 
most successful if they are tied to approaches that are taken 
by communities. 

Finally, it is critical to remember that the “window of 
opportunity” for ensuring that children are well-nourished 
and develop properly is a small one. It begins at conception 
and lasts until the children are about 2 years of age. Damage 
done to the child’s development in this period is largely irre- 
versible. The most critical interventions, therefore, are to: 


e ensure that pregnant women are well-nourished and 
have sufficient amounts of needed micronutrients 

e promote exclusive breastfeeding for all children until 
they are 6 months of age 

e encourage the provision of appropriate complemen- 
tary foods for infants beginning at 6 months of age 

e fight infection and illness through better hygiene, 
improved water and sanitation, and appropriate food 
and health behaviors 

e support effective programs in supplementation 
and fortification, based on nutritional needs at the 
local level and embed them in community-based 
approaches 


e focus on South Asia and Sub-Saharan Africa 
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. What is the importance of nutrition to the MDGs? 


. What are “stunting” and “wasting?” 


. What are some of the direct and indirect causes of 
undernutrition? 


. What are the links between nutrition and health? 


. How are growth charts used to gauge nutrition 
status? 


. What are the most important micronutrient defi- 
ciencies and what health problems do they cause? 


7. Why is anemia a special risk in pregnancy? 


8. Why is exclusive breastfeeding for the first 6 months 
so important? 


9. What parts of the world have the worst nutritional 
problems? 


10. What are the links between nutrition and economic 
development? 
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LEARNING OBJECTIVES 
By the end of this chapter the reader will be able to: 
e Describe the importance of women’s health to individuals, fami- 


lies, and communities 


e Describe the determinants of women’s health and how they vary 
in different settings 

e Discuss the burden of disease for women worldwide, with a 
focus on women in low- and middle-income countries 

e Describe critical challenges in improving women’s health in 
low- and middle-income countries 


¢ Describe some success stories in improving women’s health and 
the lessons they suggest for other women’s health efforts 


VIGNETTES 


Suneeta was pregnant with her first child. She lived in 
northern India where many families prefer to have sons 
rather than daughters, especially for their first-born child. 
Eager to have a son, Suneeta’s husband took her to get a 
sonogram to determine the sex of the baby. When they 
learned the baby would be a girl, they decided that Suneeta 
should abort the fetus and try again to get pregnant, in 
hopes of having a boy. 

Sarah lived in rural Pakistan and was pregnant with her 
second child. When she went into labor, Sarah called for the 
traditional birth attendant, as most women did in her town. 
As Sarah’s labor continued, she and the birth attendant real- 
ized that the labor was complicated. Sarah needed to go to a 
hospital to deliver the baby. In this part of Pakistan, however, 
women could not be taken to hospitals without their hus- 
band’s permission. Sarah’s husband was working in another 
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city and was not available to give such permission. Several 
hours later, Sarah and the baby died at Sarah’s home. 

Carmen lived in a slum in Guatemala City, Guatemala. 
She was not married but became pregnant after relations 
with a man she had met several months before. In her culture, 
to become pregnant without being married was a source of 
great shame to a woman’s family. Fearing the reaction of her 
family to her pregnancy, Carmen decided to get an abortion. 
Although abortions are illegal in Guatemala, except to save 
the life of the mother,’ they are performed there by both 
licensed physicians and by unlicensed medical practitioners. 
Sarah could not afford the fee charged by a physician and 
went instead to an unlicensed abortionist. Carmen’s abortion 
was not performed properly; she bled profusely as a result 
of the procedure, and she died before she could be taken to 
a hospital. 

Elizabeth was a 15-year-old girl in Capetown, South 
Africa. She was a good student but came from a poor fam- 
ily and was always short of the money she needed to pay for 
school supplies, uniforms, and books. John had been eyeing 
Elizabeth for some time. He was 25 years old, had a good job, 
and was always interested in spending time with the young 
ladies at Elizabeth’s school. At the start of the second semes- 
ter, when Elizabeth was trying to get together the money for 
school, John convinced her to sleep with him in exchange for 
a small amount of money. Elizabeth had heard about HIV, 
but John convinced her that he was healthy and there was no 
need to use a condom. About a year later, Elizabeth fell ill, was 
given an HIV test, and turned out to be HIV positive. 


Women’s Health 


em 


THE IMPORTANCE OF WOMEN’S HEALTH 


The vignettes above suggest several reasons why women’s 
health issues must be given a prominent place in this book 
and in the global health agenda. First, women in many coun- 
tries face a number of specific and serious health problems. 
Second, there are important and often unacceptable differ- 
ences in the health of men and women in a large number of 
countries. Third, women play especially important roles in 
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Goal 1—Eradicate Poverty and Hunger 
Link—Poor health and nutritional status of women 
is both a cause and an effect of poverty. Enhancing 
the nutritional status of women will improve both 
their health and the health of their babies, with many 
attendant beneficial consequences for both. 

Goal 2—Achieve Universal Primary Education 
Link—Improving the health of females will enhance 
their enrollment in, attendance at, and performance 
in schools. Improving the educational attainments of 
females will lead to improvements in their health and 
the health of their children. 

Goal 3—Promote Gender Equality and Empower Women 
Link—Improvements in equity and empowerment 
will lead to better education for females, more income 
earning opportunities for them, and less violence against 
them, all of which will improve their health status. 

Goal 4—Reduce Child Mortality 
Link—An important share of child mortality is 
linked with poor health and nutritional status of the 
mother. Improving the health and nutritional status 
of the mother is the starting point for reducing the 
share of children born with low birth weight, a major 
contributor to child morbidity and mortality. 

Goal 5—Improve Maternal Health 
Link—This is directly connected to the health of women, 

Goal 6—Combat HIV/AIDS, Malaria, and Other Diseases 
Link—The share of the total number of HIV-affected 
people who are women is growing worldwide and HIV/ 
AIDS is a major cause of illness, disability, and death 
for women. Combating HIV/AIDS would have a major 


impact on the health of females and, as a result, on their 
families as well. 


Source: Author commentar 
Goals. Available 
July 10, 2006. 


y on the UN Millennium Development 
at: http://www.un.org/millenniumgoals. Accessed 


their families, and when they are in poor health it has impor- 
tant negative consequences on their families and especially 
on their children. Finally, many investments in improving 
the health of women would result, at relatively low cost, in a 
substantial number of deaths and DALYs averted. 

In addition, the health of women is intimately linked 
with the MDGs.’ Table 9-1 indicates how six of the eight 
goals have a powerful relationship to women’s health. 

The aim of this chapter is to give readers a sense of the 
health challenges that women face in the world today, with 
a particular focus on the health of poor women in low- and 
middle-income countries. First it will look at the determi- 
nants of women’s health and then it will examine selected 
causes of women’s illness, disability, and death and the risk 
factors related to them. The chapter will then review the 
costs and consequences of key women’s health issues for both 
women and for society more generally. The chapter will also 
look at some success stories in improving women’s health. 
The chapter will conclude by looking at the challenges that 
must be tackled in the future if the health of women is to 
be improved significantly and by recommending ways to 
address those challenges. 


KEY DEFINITIONS 


As one reviews the most important health issues that affect 
women worldwide, a number of terms will be used repeat- 
edly. The most important of these are shown in Table 9-2. 


THE DETERMINANTS OF WOMEN’S HEALTH 


The determinants of a woman’s health relate to both sex 
and gender. “Sex is biological.” It has to do with being 
born a female. “Gender is cultural.”? Gender has to do with 
societal norms about the roles of women and their social 
position relative to men.‘ Some health issues are primar- 
ily determined by biology, such as the fact that women 
alone get ovarian cancer. Other women’s health issues are 
determined mostly by social factors, such as sex selective 
abortion of female fetuses. Most women’s health issues, 
however, are determined by a combination of biological 
and social determinants, such as the case of Sarah in the 
opening vignettes, who died in childbirth for a number of 
biological and social reasons that interacted. Further com- 


ments are given now on the biological and social determi- 
nants of women’s health. 


Biological Determinants 


Women face a number of unique biological risks. One is 
iron deficiency anemia related to menstruation. Other risks 
are associated with pregnancy, including complications of 
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Abortion—The premature expulsion or loss of embryo, which may be induced or spontaneous. 

Cesarian Delivery (Section) —The delivery of a fetus by surgical incision through the abdominal wall and uterus. 

Eclampsia—A serious, life-threatening condition in late pregnancy in which very high blood pressure can cause a woman to have 
seizures. 

Family Planning—The conscious effort of couples to regulate the number and spacing of births through artificial and natural 
methods of contraception. Family planning connotes conception control to avoid pregnancy and abortion, but it also includes 
efforts of couples to induce pregnancy. 

Female Genital Cutting—This is also called “female circumcision,” and “female genital mutilation.” It is a Collective term for various 
traditional practices which are all related to the cutting of the female genital organs. Four different forms and grades of FGM are 

usually distinguished. 

Gestational Diabetes—Diabetes that develops during pregnancy because of improper regulation of blood sugar. It usually goes away 
after delivery, but can increase the woman’s risk of developing type 2 diabetes later. 

Hemorrhage (related to pregnancy)—Significant and uncontrolled loss of blood, either internally or externally from the body. 
Antepartum (prenatal) hemorrhage after the 20th week of gestation but before delivery of the baby. Postpartum hemorrhage is 
the loss of 500ml or more of blood from the genital tract after delivery of the baby. Primary postpartum hemorrhage occurs in the 
first 24 hours after delivery. 

Maternal Death—The death of a woman while pregnant, during delivery or within 42 days of delivery, irrespective of the duration 
and the site of pregnancy. The cause of death is always related to or aggravated by the pregnancy or its management; it does not 
include accidental or incidental causes. 

Obstetric Fistula—An injury in the birth canal that allows leakage from the bladder or rectum into the vagina, leaving a woman 
permanently incontinent, often leading to isolation and exclusion from the family and community. 

Preeclampsia (previously called toxemia)—A hypertensive disorder of pregnancy. It is said to exist when a pregnant woman with 
gestational hypertension develops proteinuria. Originally, edema was considered part of the syndrome of preeclampsia, but 
presently the former two symptoms are sufficient for a diagnosis of pre-eclampsia. 

Sepsis—Infection in the blood. 

Sex Selective Abortion—Sex-selective abortion is the practice of aborting a fetus after a determination, usually by ultrasound but also 
rarely by amniocentesis or another procedure, that the fetus is an undesired sex, typically female. 

Sexually Transmitted Infections—Sexually-transmitted infections (STIs), also known as sexually-transmitted diseases (STDs), 
are diseases that are commonly transmitted between partners through some form of sexual activity, most commonly vaginal 


intercourse, oral sex, or anal sex. 
Uterine Prolapse—A condition in which the uterus protrudes into, and sometimes out of, the vagina. 


Source: Author created with data from: The University of New South Wales; WordNet: a lexical database; UKHealthCare; The White Ribbon Alliance 
[for Safe Motherhood]; Federal Ministry for Economic Cooperation and Development (BMZ); MayoClinic.com; The United Nations Population Fund; 
Wikipedia; The Queensland Government Health Professionals Resource. 


the pregnancy itself, diseases that may be aggravated by __ the leading cause of maternal mortality. The conditions that 
pregnancy, and the effects of some unhealthy lifestyles, such can exacerbate pregnancy-related health risks could include 
as smoking, on pregnancy.® During pregnancy, there are a _— malaria, hepatitis, tuberculosis, malnutrition, and obesity, 


number of conditions, for example, that can cause women _as well as certain mental health issues, such as depression. 
to become ill or to die, including hypertensive disorders of — Unsafe abortions lead to significant morbidity and mortality 
pregnancy. In addition, a woman can be left with a number _ for women. In terms of the effects of lifestyles on pregnancy, 
of permanent disabilities related to pregnancy, including it is clear that certain occupations and the use of alcohol, 


uterine prolapse and obstetric fistulas. Women can also die of —_ tobacco, and drugs are especially important to avoid during 


preeclampsia or eclampsia. It is hemorrhage, however, that is pregnancy. 
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Women are also biologically more susceptible to some 
sexually transmitted infections than men are, including to the 
HIV virus.® This relates to the fact that women have a greater 
mucosal area that is exposed during sexual relations than 
men have. There are also certain health conditions specific 
to women for biological reasons, such as uterine cancer or 
ovarian cancer, as mentioned above. There are other health 
conditions in which women have a disproportionate share of 
the burden of disease, such as breast cancer. As women age, 
they also have a higher rate of heart disease than men have, 
although it is diagnosed far less frequently.’ 


Social Determinants 


The social determinants of a woman’s health are also very 
important, especially in societies that favor males. These 
social determinants relate predominantly to gender norms, 
which assign different roles and values to males and females, 
usually to the disadvantage of females. In many societies, 
women’s inferior status leads to social, health, and economic 
problems for women that men do not face. 

The social determinants of health begin even before 
young women are born. In some societies where male prefer- 
ence is very strong, such as in India and in China, some fami- 
lies are determining the sex of their unborn children with the 
use of sonograms and then aborting females, especially for 
the birth of their first child.” This was the case for Suneeta 
in one of the opening vignettes. 

Female infants are often breastfed less than boys of the 
same age and then fed less complementary food when they 
become toddlers.'° In addition, young girls in many societ- 
ies are also fed less than their male siblings. Older women in 
some cultures feed men first and then eat only the portions 
that are remaining. Others eat less nutritious food than the 
men in their family eat. Poor nutrition, often stemming 
partly from social causes, makes women more susceptible to 
illness. It also contributes to stunting and small pelvic size, 
which are hazards to the health of pregnant women. 

There are a number of critical social issues that relate to 
women’s sexual experiences. The low social status of women 
in many societies is linked to the physical and sexual abuse of 
women. Furthermore, male dominance means that women 
often have only a limited choice about when to have sexual 
relations, with whom, how to have them, and whether or 
hot to use protection. As a result, women are often forced to 
have sex, often at young ages, and often without a condom 
or other contraceptives. For these social reasons, women face 
heightened risks of becoming pregnant, of having repeated 


pregnancies at close intervals, and of getting sexually trans- 
mitted diseases, including HIV/AIDS. 

A dowry is the gifts that a bride’s family gives to the 
family of a groom, and among the worst forms of violence 
against women is “dowry death.” The data on mortality 
for young women in India suggest that there are a dispro- 
portionate number of young married women who suffer 
burns, which are often alleged to occur when women are 
cooking. It appears, however, that some of these deaths 
are not accidental. Rather, the husband’s family sometimes 
perpetrates the burning of the young women when they 
are not satisfied with the dowry that she has brought to her 
marriage."! 

High levels of depression also appear to be related to the 
low status position of women in different societies and 
the expectations that those societies have of them. There is 
also widespread reporting in many societies of general gyne- 
cologic discomfort without physical explanation, which may 
be related to the stresses on the lives of many women.” 

Especially in low-income populations, there are many 
households that are headed by females who are divorced, 
separated, or widowed, or by women whose husbands are 
working elsewhere. These households tend to be among 
the poorest people. These women also tend to be 
among the least well-educated people in a community and 
low income and education mitigate severely against the 
health of such women. 

The roles that women play in different cultures can also 
pose important hazards to their health. In many societies, for 
example, women cook indoors on open fires without ade- 
quate ventilation, as discussed in Chapter 7. This is strongly 
associated with respiratory problems and asthma for such 
women and for their children. 

Poverty, lack of or low levels of education, and low social 
status of women in many societies seriously constrain the 
access of women to health services. In addition, girls and 
women who need health services often do not take advantage 
of such services in a timely way. There are also numerous 
instances in which women can not use health services with- 
out the permission of a husband or male relative or without 
having a male relative take them to the health services, which 
also constrains their attendance. In some settings, even when 
women need emergency care, such as during complications 
of pregnancy, social constraints sometimes prevent them 
from seeking such care and inhibit their husbands from tak- 


ing them for treatment, as well, as reflected in the vignette 
about Sarah. 


THE BURDEN OF HEALTH CONDITIONS FOR 
FEMALES 


Having looked at the biological and social determinants of 
health for women, we can now look at some of the key health 
issues that females face, their prevalence, and the critical risk 
factors for those health conditions. This part of the chapter 
will examine selected women’s health issues through their 
life cycle. In particular, it will focus on sex-selective abor- 
tion, female genital cutting, sexually transmitted infections, 
violence against women, and complications of pregnancy. It 
will comment on nutrition only briefly, because nutrition is 
largely covered in Chapter 8. 


Sex-Selective Abortion 


How common is sex-selective abortion worldwide? How 
many unborn children are affected? Sex-selective abortion 
appears to be a phenomenon that is more prevalent in India 
and China than in any other countries in the world.'? A num- 
ber of studies have been done of this phenomenon and “one 
study suggested that close to one million female fetuses were 
aborted in India in the last 20 years.” 

An important consequence of sex-selective abortion is 
the skewed ratios of males to females in a number of coun- 
tries. Naturally, one would expect that there would be about 
105 females born for every 100 males. However, in China 
today, there are about 120 males born for every 100 females, 
with similar male to female ratios in Taiwan, Singapore, and 
parts of India. South Korea also has 10% more male births 
than female births.’ 

There is considerable evidence worldwide that both 
family size and preferences for males go down as income 
and education rise. In the case of the countries cited above, 
however, this has not been the case. Rather, as incomes and 
education have risen, and as technology has become more 
available, some families have used their income, knowl- 
edge, and access to technology—ultrasound in this case—to 
express their preference for males by engaging in sex-selective 
abortion. Punjab State, for example, is the wealthiest state in 
India. Yet, it has the most skewed ratio in India of males to 
females. The one-child policy in China has exacerbated male 


preference in that country. 


Deaths of Young Girls 


Females are born with biological advantages over males. If 
they received the same child care as boys, the same nutrition, 
and the same access to health care, then they would be less 
affected than boys by certain childhood illnesses, and boys 


The Burden of Health Conditions 


would die at higher rates than do girls. However, in many 
countries, girls receive less parental attention, poorer nutri- 
tion, and less access to health care than do boys. Thus, girls 
younger than five years have higher rates of mortality than 
boys younger than five years.'° 


Female Genital Cutting 


Female genital cutting (FCG) is also known as “female 
genital mutilation” and “female circumcision.” The WHO has 
grouped FGC into four types, generally varying from excision 
of the prepuce, the fold of skin surrounding the clitoris, to 
excision of part or all of the external genitalia and the stitch- 
ing and narrowing of the vaginal opening. There are also a 
variety of related practices, including pricking of the genitalia 
or using chemicals to narrow the vaginal opening.'° 

Female genital cutting is generally carried out on girls 4 
to 14 years of age by traditional practitioners, although it is 
sometimes carried out on infants. The cutting is done with 
razor blades, knives, or glass. It is estimated that between 100 
million and 140 million women worldwide have had female 
genital cutting performed on them. Estimates also suggest 
that as many as 3 million girls in Sub-Saharan Africa and in 
Egypt have such cutting performed on them each year.'® In 
some countries, such as Egypt, FGC is practically universal 
among women who are 15 to 49 years old. However, there are 
other countries in Africa in which only a small share of the 
women have had FGC, such as Niger.'° The practice appears 
to be diminishing almost everywhere, with fewer younger 
girls being cut than their mothers. FGC is very closely related 
to ethnicity. It also varies inversely with education; the higher 
the level of education of the mother, the lower the level of 
FGC. 

When FGC is done initially, it can result in terrible pain 
or shock. It is also associated with infection and blood poi- 
soning, because the instruments used for FGC are not always 
clean. Over the longer term, it can lead to the retention of 
urine, infertility, and obstructed labor. If infection and hem- 
orrhage linked to the act of FGC are not addressed in a timely 
and appropriate manner, FGC can also lead to death.'® 


Sexually Transmitted Infections 


Chapter 11, which is on infectious diseases, discusses HIV/ 
AIDS and its relationship with other sexually transmit- 
ted infections (STIs). This chapter highlights the facts that 
women are more biologically susceptible to sexually trans- 
mitted infections because of more exposed mucosal surfaces, 
because they often show no symptoms of those diseases, and 
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because of their roles in society they are less likely to get 
treated for sexually transmitted infections than are men. 

Sexually transmitted infections that are not treated in 
a timely and appropriate manner can have a number of 
long-lasting effects on the health of women. These include 
pelvic inflammatory disease, chronic pain, ovarian abscesses, 
ectopic pregnancies, and infertility.” When pregnant women 
can not get STIs treated in appropriate and timely ways can 
lead to fetal wastage, stillbirths, low birth weight babies, eye 
and lung damage in their babies, and congenital abnormali- 
ties.'’ Human papiloma virus is associated with cervical can- 
cer,’ and the complications of syphilis can lead to death." 
Chlamydia bears special mention because it is nine times 
more prevalent in women than in men.’? Chlamydia is very 
prevalent in low-income countries and is associated with 
chronic conjunctivitis, reproductive tract infections, genital 
ulcer disease, and infertility.’ 

The data on the burden of STIs, other than HIV, is 
incomplete. However, based on the best available studies about 
chlamydia, gonorrhea, and syphilis, it appears that about 
176,000 people worldwide died in 2001 from STIs in low- 
and middle-income countries” and about 0.6% of the global 
burden of disease in those countries in 2001 was from STIs.?! 
Sub-Saharan Africa faces a disproportionately high share of 
morbidity and mortality from STIs. In fact, about half of all 
the DALYs lost from STIs were in that region.”! 

From the limited studies available, the prevalence of chla- 
mydia, gonorrhea, and syphilis appears to vary widely. Studies 
done in China showed that rates of chlamydia ranged from 
1-24%.” Studies done in other parts of Asia indicated that the 
prevalence of syphilis ranged from almost negligible to about 
15%.” Studies done in Sub-Saharan Africa have shown ranges 
for chlamydia from 2-30%, for gonorrhea from 2-32%, and 
for syphilis from almost negligible to 23%.23 

Worldwide, it is the group aged 15 to 44 in whom we find 
the largest burden of STIs, and within that group, women 
have a larger share of disease than men have. About 1.9% 
of the total DALYs lost in this group to women were lost to 
STIs.*' About 0.5% of the total DALYs lost to men in this age 
group were lost to these infections.?! 

The risk factors for a woman getting an STI are well 
known and include young age when engaging in sexual rela- 
tions, often because of child marriage, espeically in Asia and 
Sub-Saharan Africa; multiple sexual partners; sex with high 
risk partners, including partners considerably older than the 
woman; and inability to use a condom. The use of alcohol and 
drugs is also associated with unprotected sex, as is unequal 


power between the woman and the man who are engaging in 
sexual relations. 


Violence and Sexual Abuse Against Women 


Violence and sexual abuse against women occur with remark- 
able frequency throughout the world. Violence is usually epi- 
sodic, it is often not reported, and it is often associated with 
sexual abuse.*4 “Sexual abuse includes rape, sexual assault, 
sexual molestation, sexual harassment, economic exchange 
for sex, and incest.” It is very hard to get reliable data on 
violence and sexual abuse against women. However, UNAIDS 
suggests that 10-50% of women worldwide have been abused 
physically by an intimate partner at least once in their lives.” 
Another study on intimate partner violence indicated that 
“one third of women have been beaten, coerced into sex, or 
subjected to extreme emotional abuse.””” Other data sug- 
gest that between 20-60% of women report having been 
beaten by their partners.** A study about forced sex done in 
a number of countries concluded that “between 20-50% of 
adolescent girls aged 10—25 report their first sexual encounter 
was forced.””* In addition, there have been a number of con- 
flicts in which rape has been used systematically, as a “tool 
of war.” 

Violence and abuse against women have a number 
of negative consequences for the health of women. These 
include injuries, unwanted pregnancies, STIs, depression, 
and sometimes permanent disability or death.*° The risk fac- 
tors for whether or not a woman will suffer violence can be 
complicated, are often a result of many factors, and are not 
well documented. However, it appears that such violence is 
associated with factors such as young age of the male partner, 
a history of violence of the male partner, low socioeconomic 
status of the male and female involved, proximity to drugs 
or alcohol, social isolation, and gender inequality. The likeli- 
hood of violence is heightened in conflict and post-conflict 
situations,*! 


Maternal Morbidity and Mortality 


There are about 530,000 maternal deaths per year in the 
world, meaning deaths that occur during pregnancy, during 
childbirth, or until 42 days after the baby is born.» This is 
equal to about 400 maternal deaths for every 100,000 live 
births.” It is estimated that between 11-17% of maternal 
deaths happen during childbirth’ Between 50-71% of 
maternal deaths occur in the postpartum period, with most 
of those occurring in the first week after birth.>° Of the esti- 
mated 530,000 annual maternal deaths, it is thought that 
about 70,000, or 13%, were due to unsafe abortions.»4 

There are both indirect and direct causes of maternal 
death. About 20% of maternal deaths are from indirect 
causes, meaning diseases that complicate pregnancy or that 


are complicated by pregnancy. These include malaria, anemia, 
HIV/AIDS, and cardiovascular disease.?? The importance of 
these problems depends on the presence of these diseases in 
different communities and how effective the health system is 
in responding to them. About 80% of maternal deaths stem 
from direct causes, including hemorrhage, infection, eclamp- 
sia, and obstructed labor. Figure 9-1 indicates the major 
causes of maternal death and the share of maternal deaths 
worldwide that are associated with them. 

The ratio of maternal deaths to the number of live births 
varies considerably across regions. The highest maternal 
mortality ratios are in Sub-Saharan Africa, where there are 
940 maternal deaths per 100,000 live births.*> The lowest 
maternal mortality ratios are in Western Europe, where 
only about 5 women die of maternal causes per 100,000 live 
births.*° Table 9-3 shows the maternal mortality ratio by 
region and the lifetime chance of maternal death. 

The risk of maternal death is a stark reflection of the 
disparities in the health status between different countries 
and within those countries. A woman in Western Europe has 
only a 1 in 10,000 chance of dying a maternal death. In some 
of the poorest countries of Sub-Saharan Africa, however, 
a woman has a 1 in 20 lifetime chance of dying a maternal 
death. This means that a woman in some countries in Sub- 
Saharan Africa faces 500 times the risk of dying a maternal 
death as does a woman in Western Europe. 

There are a number of risk factors for maternal death. 
Among the first are the nutritional status and general health 
status of the mother. There is also a very strong correla- 
tion between maternal death and the level of education and 
income of the mother. Clearly, well-educated women with 
comfortable incomes do not suffer many maternal deaths; 
uneducated and poor women do. Maternal death also var- 


Central & E. Europe and Central Asia 64 
East Asia & Pacific 110 
Latin America & the Caribbean 190 
Middle East & No. Africa 220 
South Asia 560 
Sub-Saharan Africa 940 


High-Income Countries 13 


University Press; 2006. 


fetime Risk of Dying a Maternal Death, by Region, 2000 


Maternal Mortality Ratio 


Source: Adapted with permission from The World Bank. Graham WJ, Cairns J, Bhattacharya S, Bullough CHW, Quayyum Z, Rogo K. Maternal and 
perinatal conditions. In: Jamison DT, Breman JG, Measham AR, et al., eds. Disease Control Priorities in Developing Countries. 2nd ed. New York: Oxford 


The Burden of Health Conditions for 


Maternal Death by ( 
Countries, Percentac 


Other Maternal Causes 
22% 


Hemorrhage 
28% 


Unsafe Abortion 
13% 


Obstructed Labor 
8% 


Hypertensive Disorders 
14% 


 . 
F, UNFPA. Geneva: WHO; 2 


ies with ethnicity and location, with rural women being at 
greater risk than urban dwellers. The risk of maternal death 
is also associated, among other things, with childbirth by 
adolescents,” women having their first child,*® women having 
more than five children,* and childbirth at ages older than 
35 years.” Short intervals between the births of subsequent 
children are also a risk factor for maternal death. Having a 
birth attended by a skilled healthcare provider and having 
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access to emergency obstetric care are important to successful 
outcomes of pregnancy. In addition, consumption of alcohol, 
tobacco, and drugs during pregnancy can also be harmful to 
both mother and child. 


Unsafe Abortion 


Many pregnancies are not wanted. It is estimated that there 
are 211 million pregnancies worldwide each year, of which 
about 46 million end in induced abortion.” 

One critical issue concerning abortion is whether they 
are “safe” or “unsafe.” WHO defines “safe” abortion as 
those abortions that are performed “by trained healthcare 
providers, with proper equipment, correct technique, and 
sanitary standards.” “Unsafe” abortions are essentially the 
opposite of that definition—performed by an untrained 
provider, with inappropriate equipment, poor technique, 
and unhygienic conditions.” It is thought that only about 
60% of the abortions that are carried out every year world- 
wide are safe.*° 


» « 


Fewer than 1 woman per 100,000 who have a safe abor- 
tion will die as a result of the abortion. The mortality rate 
for unsafe abortions, however, is at least 100 times greater, 
although it varies by country, from about 100 per 100,000 


such abortions to about 600 per 100,000. It is estimated that 
about 70,000 women in the world die every year from unsafe 
abortions. This would be equal to about 13% of the total 
maternal deaths that occur annually worldwide.” 

Figure 9-2 shows the extent to which unsafe abortions 
take place in different regions of the world. The age of those 
having an unsafe abortion also varies by region. About 60% 
of the unsafe abortions in Africa take place among women 
younger than 25 years of age, compared to about 30% for 
women this age in Asia. In Latin America and the Caribbean, 
about half of the unsafe abortions are carried out on women 
20 to 29 years of age.” 


Obstetric Fistula 


It is difficult to get good estimates of the number of 
women who suffer from obstetric fistula every year. 
Studies suggest that for every 100,000 births, between 50 
and 80 women in Sub-Saharan Africa, North Africa, West 
and South Asia, and about 30 women in Latin America 
and China suffer a fistula.*? At these rates, about 50,000 
to 100,000 women each year will suffer a fistula.“ It is 
thought that about 2 million women worldwide are living 
with fistula.“ 
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The risk factors for fistula are those that are linked with 
an obstructed delivery, which is the precipitating factor for a 
fistula. These include undernutrition, young age at first birth, 
and having had multiple births. In addition, female genital 
cutting and some traditional practices that damage the birth 
canal can also cause prolonged labor and lead to fistula. The 
lack of access to emergency obstetric care and the failure to 
make use of such care, if available, also contribute to the 
prevalence of fistula.“ 


Cardiovascular Disease 


Cardiovascular disease is the leading cause of death world- 
wide, as discussed earlier, and it affects people in both 
low- and high-income countries. There is a strong correla- 
tion between lifestyle and cardiovascular disease. As women 
around the world begin to eat more processed foods, become 
more obese, and take up smoking, their rates of cardiovascu- 
lar disease will increase. 


DIFFERENCES BETWEEN THE HEALTH OF MEN 
AND WOMEN 


Much of the attention paid to the health of women over 
the last several decades has focused on reproductive health 
and on “women as child bearers.” More recently, however, 
greater focus has been put on females in all of their roles 
and on the extent to which gender discrimination negatively 
impacts their overall health. Although still somewhat lim- 
ited, increasing amounts of information are available on the 
health of females compared to the health of males.** Overall, 
women have a higher life expectancy at birth than men. On 
average, women in low-income countries live 1 year longer 
than men and women in high-income countries live on aver- 
age 7 years longer than men.® 

However, an analysis of the extent to which females suf- 
fer a burden of disease greater than males identified 19 
conditions that disproportionately affect females. Some of 
these relate to conditions that are specific to women, such as 
maternal conditions and cancers that overwhelmingly affect 
females. Some of these conditions are associated with the 
fact that females live longer than males, such as Alzheimer’s 
disease, osteoarthritis, cerebrovascular and cardiovascular 
disease, and age related vision disorders. In fact, it has been 
estimated that females lose 80% more DALYs from 
Alzheimer’s disease, more than 60% more DALYs from 
osteoarthritis and age related vision disorders, and more 
than 40% more DALYs from cerebrovascular and cardiovas- 
cular disease than men. Females also lose more than 50% 
more DALYs than males from depression and almost three 
times more DALYs than men from migraine headaches. As 
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noted earlier, a condition affecting females that appears to 
be driven solely by discrimination is the excess burden of 
disease that women in South Asia suffer from fires and 
burns. In South Asia, females lose more than 250% more 
DALYs from fire and burns than males lose.“ In fact, South 
Asia is the region of the world in which females are the least 
healthy compared to males. 


THE COSTS AND CONSEQUENCES OF WOMEN’S 
HEALTH PROBLEMS 


The costs and consequences of women’s health problems 
have not been examined carefully, and there are insuffi- 
cient data on the social and economic costs related to them. 
Nonetheless, it is possible to make a number of comments 
on the economic and social costs of the health problems that 
women face in low- and middle-income countries. 

First, there are a number of important social costs that 
relate to women’s health issues. Violence against girls and 
women tends to isolate them socially. When a woman dies 
in childbirth, the social impacts are enormous. In most 
societies, women are the primary caregivers for children; 
therefore, when a mother dies, the death usually has a 
profound impact on the health of her children, with young 
children often dying thereafter. The social costs of some 
problems are particularly high. For example, women who 
have obstetric fistula are often socially isolated from their 
community. 

Second, there are exceptional economic costs related to 
women’s health conditions, and these are not often given the 
attention they deserve. The economic costs of nutritional 
issues have already been examined. The costs of violence 
against women, especially in low-income countries, have not 
been studied carefully. However, it is clear that these would 
include the direct costs of caring for women against whom 
violence has been perpetrated, as well as the indirect costs of 
earnings lost due to the impact of violence on their health 
and ability to work. A study in Chile, for example, suggested 
that the costs of domestic violence in Chile were equal to 2% 
of Chile’s GDP. A similar study in Nicaragua indicated that 
such violence cost 1.6% of GDP. A review of intimate partner 
violence in the United States indicated that it led to 2 million 
injuries in a year and costs of about $6 billion.” 

The economic costs of maternal health conditions are 
substantial but not well documented. As noted earlier, 
women play important economic roles both inside and 
outside the home. If a woman can not attend to her home 
chores because of ill health following a delivery, then families 
often have to search for help in doing those activities. This 
is essential because in low-income societies, many women 
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are responsible, among other things, for gathering water and 
fuel, cooking, doing the laundry, and caring for the children. 
In addition, many women in low- and middle-income set- 
tings do work outside their home chores. Illness associated 
with maternal conditions seriously constrains women’s pro- 
ductivity and reduces the income they can contribute to their 
family. Similarly, women’s higher proportion of depression is 
also likely to have high economic costs. 


CASE STUDIES 


There has been some progress in a number of countries in 
dealing with the critical health issues discussed previously. 
The next section of this chapter examines three cases about 
efforts to address health conditions among women and to 
promote family planning. The first deals with the reduction 
of maternal deaths in Sri Lanka, the second concerns efforts 
to encourage family planning in Bangladesh, and the third is 
about a program to deal with obstetric fistula in Tanzania. 
The Sri Lanka and Bangladesh cases are well-documented 
success stories. The case about Tanzania concerns a promis- 
ing new effort to help women with fistula. 


Maternal Mortality in Sri Lanka 
Background 


Sri Lanka has had an impressive history of public-sector 
commitment to education and health, even when its income 
per capita was low. Today, the female literacy rate in Sri Lanka 
is more than double the South Asian average, and free health 
services have been available in rural areas since the 1930s.*8 
Another unusual strength of Sri Lanka is that it has a good 


civil registration system that has recorded maternal deaths 
since about 1900. 


Interventions 


Sri Lanka has taken a number of steps to reduce maternal 
deaths. First, Sri Lanka improved access to health services. 
Starting in the 1930s, Sri Lanka established health facilities 
throughout the country that were staffed by medical offi- 
cers. In addition, Sri Lanka expanded secondary and tertiary 
facilities in the 1950s and around the same time established a 
working ambulance service. 

Second, as early as the 1940s, Sri Lanka introduced poli- 
cies to expand the number of midwives, who were the front 
line workers dealing with pregnant women and childbirth. 
The focus on midwifery and on promoting easy access to 
higher-level health services in Sri Lanka has contributed to 
a wide acceptance by women and their families of giving 
birth with the assistance of a trained midwife at home or in 


the hospital. Midwives in Sri Lanka today serve a population 
of 3000 to 5000 people and they provide an invaluable link 
between the local community and the health system. 

Another step that Sri Lanka took to reduce mater- 
nal deaths was to make use of its civil registration data to 
identify what areas of the country had the most significant 
problems with maternal mortality. On this basis, the govern- 
ment was able to target its efforts to especially vulnerable 
groups, including women who were isolated both physically 
and socially, such as on distant tea estates. The government 
coupled these efforts with continuous activities, starting 
in the 1960s, to ensure that the quality of maternal health 
services was always appropriate. The lessons learned from 
individual maternal deaths, for example, were disseminated 
throughout the health system so that the quality of services 
could be improved and errors in dealing with obstetric prob- 
lems could be reduced. 

At the same time, the government made consider- 
able progress in other health areas. This included efforts to 
improve health by improving sanitation and by measures 
to combat malaria and hookworm. These actions also con- 
tributed to improved health and lowered maternal mortality 
rates.” 


Impact 


As a result of these efforts, Sri Lanka has halved maternal 
deaths every 6 to 12 years since 1935. This has meant a 
decline in the maternal mortality ratio from between 500 and 
600 maternal deaths per 100,000 live births in 1950 to 60 per 
100,000 today. Skilled medical practitioners now attend 97% 
of the births in Sri Lanka, compared with 30% in 1940. 

One very important point to note about Sri Lanka is that 
it has achieved better health outcomes than many countries 
that have higher per capita incomes and spend more on 
health than Sri Lanka. In India, for example, the maternal 
mortality ratio is more than 400 per 100,000 live births, and 
spending on health constitutes over 5% of the GNP. In Sri 
Lanka, however, the ratio of maternal deaths to live births 
is less than one-quarter of that for India, even though the 
country spends only 3% of its GNP on health. Low-cost, but 
dedicated and well-trained health personnel, including mid- 


wives, helped make the expansion of access to health care in 
Sri Lanka affordable. 


Lessons 


Sri Lanka’s success in reducing maternal deaths can be attrib- 
uted to widespread access to maternal health care, including 
emergency obstetric care, built upon a strong health system 
that provides free services to the entire population. The pro- 


fessionalism and broad use of midwives, the systematic use of 
health information to identify problems and guide decision 
making, and targeted quality improvements for vulnerable 
groups were also ingredients for success. Sri Lanka’s tradition 
of public-sector commitment to human development created 
conditions where gains were reinforced by good education, 
an emphasis on gender equity, the promotion of family plan- 
ning, and a coordinated network of health services. Although 
factors such as the introduction of antibiotics and national 
efforts against malaria helped lower maternal mortality rates, 
it was the step-by-step actions of the government rather 
than better living conditions alone that led to most of the 
improvements in maternal health. Sri Lanka’s success offers 
important lessons for other low- and middle-income coun- 
tries that have unacceptably high levels of maternal deaths. 
Detailed information on this case is available in Case Studies 
in Global Health: Millions Saved. 


Reducing Fertility in Bangladesh 
Background 


Despite the existence of several family planning methods, 
more than 150 million women in developing countries who 
wish to limit or space childbearing do not use contraception. 
In Bangladesh, where more than half the women are illiterate 
and cultural traditions favor large families, each woman had, 
on average, almost seven children in the mid-1970s, thereby 
jeopardizing her health and that of her children. For a coun- 
try with the world’s highest population density”*°' where 
almost 80% of the people live in poverty, it became clear that 
lowering population growth would be very important. 


The Intervention 


In 1975 the government of Bangladesh launched a program 
to reduce the national birth rate. The program had four 
components. First, young, married women were trained as 
outreach workers to visit women at home and offer infor- 
mation and contraceptive services. The number of these 
family welfare assistants (FWAs) eventually exceeded 40,000. 
Their outreach surpassed all expectations, with virtually all 
Bangladeshi women having been contacted at least once by 
an FWA, including many women isolated by cultural prac- 
tices, geographical location, or poor transportation. The 
second element of the program was the provision of a wide 
range of family planning methods through a well-managed 
distribution system. The third component was the establish- 
ment of thousands of family planning clinics in rural areas 
to which outreach workers could refer clients for long-term 
family planning metheds such as sterilization. The fourth 


element was the information, education, and communication 
(IEC) campaign. The IEC program successfully tailored its 
message to achieve different aims, such as persuading men to 
talk to their wives about contraception, and winning social 
acceptance for FWAs by creating a story about a compelling 
soap opera heroine who eventually becomes an FWA. In fact, 
the IEC campaign’s remarkable success has inspired similar 
mass media initiatives in other countries such as Kenya, 
Tanzania, and Brazil.* 

The government’s program evolved substantially over 
time, benefiting greatly from the existence of the Matlab 
Health Research Center that has operated for over 35 
years as a site for large-scale research on the operation of 
health, nutrition, and family planning programs. Within 
villages in the Matlab area, researchers have tested various 
approaches to the delivery of health services. Matlab evalua- 
tions have shaped maternal and child health programs both 
in Bangladesh and throughout the developing world. 


The Impact 


The program resulted in virtually all women in Bangladesh 
becoming aware of family planning options. Contraceptive 
use increased from 8% in the mid-1970s to its current level of 
about 50%, and fertility declined from 6.3 births per woman 
in the early 1970s to about 3.3 in the mid-1990s.*> Although 
other factors such as increased education and employment 
opportunities for women also increased demand for con- 
traception, the family planning program has been shown to 
have had an independent effect on attitudes and behaviors.™ 


Costs and Benefits 


The program is estimated to have cost about $100 million 
to $150 million per year, with more than half the funding 
coming from the United States Agency for International 
Development (USAID), the United Nations Development 
Program (UNDP), the World Bank, and other agencies. 
Efforts are under way to increase program efficiency. The 
most expensive program component is that of FWAs, who 
were once critical to program success but are now valued by 
clients more as a convenience than as an essential source of 
information.” Research suggests that the most cost-effective 
strategy for the continued promotion of family planning is a 
fixed site approach that provides health and family planning 
services from clinics, complemented with targeted outreach 
to hard-to-reach clients.** However, some of those involved 
in women’s health believe that “doorstep delivery” by FWAs 
would continue to be cost-effective if the FWAs delivered 
not only family planning, but also other messages on sexual 
and reproductive health, such as safe motherhood, STIs, and 
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HIV/AIDS. They also note the benefits of the FWAs as role 
models for women’s status in rural areas. 


Lessons Learned 


The success of the program can be attributed to four fac- 
tors. The first was political commitment on the part of 
Bangladesh and the international agencies involved. The sec- 
ond was the broad use of FWAs who carried the program’s 
message into almost every home, however isolated. The third 
was the excellent use of mass media strategies to target audi- 
ences and change behavior. The fourth was the research and 
data provided by the Matlab center that helped to constantly 
identify problems and improve the program. Although the 
program is far from perfect and the optimal outreach strat- 
egy is yet to be identified, Bangladesh is one of the few low- 
income countries to have reduced fertility rapidly without 
resorting to coercive measures. More detailed information 
on this case is available in Case Studies in Global Health: 
Millions Saved. 


Fistula in Tanzania 
Background 


The emotional and physical side effects of obstetric fistulas stem 
largely from the fact that urine or feces leak from the fistula of 
affected women and cause them to be shunned by others. As 
a result of a fistula, women lose their babies, suffer constant 
pain or discomfort created by the unrelenting moisture from 
the leak, and are often deserted by their husbands and com- 
munities. Moreover, the women become socially isolated, lose 
the ability to sustain normal lives, and become economically 
dependent on others. To make matters worse, many communi- 
ties view fistulas as a curse and hide the women away, rather 
than realizing that it is a medical condition. Decreasing the 
prevalence of obstetric fistulas is challenging, because it requires 
altering cultural practices on the one hand and strengthening 
very weak healthcare systems on the other.>” 

To assist in addressing the problem of fistula, the 
Bill & Melinda Gates Foundation provided funding in 2002 
to the United Nations Population Fund (UNFPA) and two 
NGOs, EngenderHealth and the Women’s Dignity Project, 
to create The Obstetric Fistula Partnership. In conjunction 
with this funding, UNFPA initiated in 2003 The Global 
Campaign to End Fistula. The aim of the partnership and 
campaign, among other things, was to prevent obstetric fistu- 
las by strengthening emergency obstetric care, to enhance the 
capacity of the health system to deal with the large number 
of women who already have a fistula, and to help through 


advocacy to promote greater attention to and resources for 
dealing with maternal health.” 


Surgery for uncomplicated cases of fistula is about 
90% effective. Surgery for complicated cases of fistula 
is about 60% effective.'* Most women with a fistula are 
unaware of any opportunities for repairing their fistula or 
of getting support to help them return to normal lives. 


The Intervention 


The Women’s Dignity Project (WDP), called Utu Mwanamke 
in Swahili, is a program operated by a Tanzanian NGO that is 
dedicated to “addressing fistula and advocating for the health 
rights of the poor, within a human rights framework.” The 
WDP is a partner of the UNFPA’s Campaign to End Fistula. 
It is estimated that more than 1000 new cases of fistula occur 
every year in Tanzania. 

The WDP carries out activities in four areas: participa- 
tory research, organizational strengthening, policy and advo- 
cacy work, and the funding of fistula repairs. The research 
work of the WDP began in 2001, with a survey of the magni- 
tude of the fistula problem in Tanzania and of the resources 
available to help address the problem. This has been fol- 
lowed by other community-based surveys. In addition, the 
WDP has worked with the Ministry of Health in Tanzania 
to establish a national referral system for fistulas and to train 
healthcare workers how to deal with fistula. The WDP has 
also advocated to help make the community, the government, 
and Tanzania’s development partners more aware of the fis- 
tula problem and to allocate additional resources to address 
it. Moreover, the WDP has provided funds to five hospitals to 
support the health services needed to deal with fistulas more 
effectively.®! 

In carrying out those efforts, the WDP has: 


e Identified women with fistula through community- 
based efforts and arranged transport for them to a 
hospital at which they could have surgery.” 

e Published a booklet to raise awareness about fistulas 
that is based on the life stories of seven women who 
are affected by this condition.” 

e Worked with a number of other NGOs, such as the 
African Medical and Relief Foundation (AMREF), 
to raise additional money for fistula efforts. AMREE, 
for example, now contributes $100 to hospitals for 
each fistula repair they carry out. 

e Collaborated with some NGOs, such as Engender 


Health, to identify and address the risk factors for 
fistula.*” 


The Impact 


The impact of the WDP efforts has not been studied sci- 
entifically or documented extensively and independently, 


However, it does appear that the activities described have 
led to an increase in the number of women who are getting 
fistulas repaired and who can, therefore, return to productive 
and healthy lives. The work of the WDP is also strengthen- 
ing the capacity within Tanzania to continue dealing with 
fistulas more effectively in the future, through work at the 
community level in identifying the problem, training health 
providers, and helping to increase financial resources. 


Costs and Benefits 


According to the UNFPA, the average cost of treating fistula 
is $300. This includes the reconstructive surgery, post- 
operation stay at the hospital or clinic, and rehabilitation. 
There are no data on the economic returns to fistula repair 
in Tanzania. However, one should expect that a woman 
with a successful fistula repair could return to a productive 
life that she could not have without that surgery. In addi- 
tion, of course, there would be large social benefits to the 
surgery, because the woman whose fistula is repaired can 
also overcome the social ostracism that she faced earlier 
and can return to a more normal social life with her family 
and community. 


Lessons Learned 


The WDP’s program in Tanzania suggests some promis- 
ing approaches to dealing with difficult global health issues. 
First, it appears that combining a global effort such as The 
Campaign to End Fistula, with a local effort, such as the work 
of the WDP, can set a valuable foundation for addressing 
some global health problems. Second, careful advocacy efforts 
with the right stakeholders in a country, such as local com- 
munities, key government agencies, and selected development 
partners can help to build both awareness and support for 
trying to address health problems. Third, the initial successes 
of the WDP seem to stem from its efforts to embed its work 
at the level of the community and to involve the community 
in helping to identify problems and then act on them. Finally, 
carefully trying to build capacity through training and finan- 
cial support can provide both immediate benefits and set the 
basis for programs to be sustained in the longer run. 


ADDRESSING FUTURE CHALLENGES 


The health of females in low-income countries is a powerful 
reflection of biological susceptibility and gender norms that 
assign certain roles, restrictions, and values to females, com- 
pared to males. They also reflect the fact that the health systems 
in many countries have profound gender gaps and can not 
or do not serve effectively the health needs of females. In this 
light, making major improvements in the future in the health 
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of females in low- and middle-income countries will require 
attention to an array of social and public health measures. 

One future challenge will be to improve the nutritional 
status of females, because it is poor nutrition in utero and 
from infancy that later can lead to women becoming stunted, 
not reaching their full biological potential, and experiencing 
a variety of health conditions. Measures to address nutri- 
tional concerns more effectively are discussed in Chapter 8. 

Another challenge that is central to the long-term 
improvement in the health of females is access to education. 
The empowerment of females socially is strongly associated 
with their level of education. Empowerment will improve the 
status of females and reduce the extent to which discrimina- 
tion against them hurts their health. In addition, education 
improves access to important health information that can 
make a difference in women’s and children’s health. 

Major changes must also be made in the perception 
that communities have of female roles and the health of 
females. This will require significant efforts at the level 
of communities and populations as a whole to put greater 
value on women’s health. This will help to reduce the abor- 
tion of female fetuses and to ensure that women in obstructed 
labor do not die because they lack appropriate and timely 
medical attention. 

A continuing challenge will also be to put greater 
emphasis on the health of females as people, rather than as 
just “women who give birth.” This would encourage policy 
makers to take a number of steps that are essential to improv- 
ing the health of females globally, including gaining a better 
understanding of the health conditions affecting females 
and what can be done about them and making the health 
of females central to all health efforts. In addition, in many 
cultures, females are constrained in dealing with male medi- 
cal workers and it is also very important to train more female 
health workers. 

The next section comments on further measures that can 
be taken to deal with some of the particular health problems 
discussed previously, such as female genital cutting, sexually 
transmitted infections, violence against women, and other 
reproductive health issues, including maternal mortality, 
unsafe abortion, and fistula. 


Female Genital Cutting 


Although fewer families appear to be practicing FGC, there 
is little evidence so far about cost-effective interventions to 
reduce harmful FGC practices. It is clear, however, that efforts 
to achieve this aim will have to be based on good data about 
who is practicing FGC and how they practice it, which will 
require additional research on this topic. In addition, advocacy 
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efforts that promote change need to be specifically tailored to 
local practices and to local beliefs. Linking these efforts with 
other measures that promote female empowerment, female 
education, and female control over economic resources will 
also be needed. FGC is intimately linked with deep-seated 
local beliefs and traditions that vary with location, ethnic- 
ity, education, and income. Only by taking account of these 
underlying issues will one be able to address FGC.% 


Violence Against Women 


We have already discussed the extent to which violence against 
women is usually a result of a complex set of factors and the 
interactions among them. Although there is increasing evi- 
dence on the factors linked to violence against women, there is 
little evidence about what works to reduce such violence and 
what are the most cost-effective approaches to doing so. 

Some studies have shown that protecting women against 
violence through legislation, as has been done in the United 
States and some other high-income countries, can have 
important positive effects in some settings. Shelters for 
abused women can also be used to reduce violence against 
them. Ensuring that the police, judges, and healthcare per- 
sonnel are trained to deal with violence against women in 
more sensitive and more effective ways has also been useful. It 
also appears that many non-governmental organizations can 
deal with violence against women as effectively and at lower 
cost than some government services can do.” 

In the end, however, it is a combination of measures 
adapted to local circumstances that can best address the 
combination of factors that put women at risk of violence. 


Some of the most important of these measures are noted in 
Table 9-4. 


: TABLE 9 
Partner Violence 


Prevention and education campaigns to increase awareness of 
intimate partner violence and change cultural norms about 
violence against women 

Treatment for those who engage in intimate partner violence 

Programs to strengthen ties to family and jobs 

Couples Counseling 

Shelters and crisis centers for battered women 

Mandatory arrest for offenders 


Source: Adapted with permission from The World Bank. Rosenberg 
ML, Butchart A, Mercy J, Narasimhan V, Waters H, Marshall MS. 


Interpersonal Violence, In: Jamison DT, Breman JG, Measham AR 
et al., eds. Disease Control 


New York: Oxford University Press; 2006:755-770. 
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Sexually Transmitted Infections 


Sexually transmitted infections are important not only 
because of the morbidity and mortality associated with 
them, particularly among women in Sub-Saharan Africa, but 
also because they increase the chance of getting HIV/AIDS. 
It is critical, therefore, that the burden of these diseases be 
addressed. Some comments follow about addressing three of 
the most common STIs among women: syphilis, gonorrhea, 
and chlamydia. 

The goals of any program for reducing these sexually 
transmitted infections have to be to reduce infection, reduce 
the complications of infections, and reduce the spread of STIs 
to infants when they are born.® It is much more cost-effective 
to prevent these diseases and to treat them before they lead 
to complications. Achieving these goals requires that young 
women initiate their first sexual relations at later ages; be able 
to refuse unwanted sex, even from their husbands; have rela- 
tions with fewer partners; use condoms; and have any STIs 
diagnosed early and treated properly. 

Meeting these aims will also require that young people 
get “the information and skills for making good decisions;” 
have access to “a range of health services that help them to 
act on those decisions;” and “live within a social, legal, and 
regulatory framework that supports health behaviors and 
protects young people from harm. ..”® 

The successes in reducing STIs to date have focused on 
a common set of health system interventions and capacities. 
First, the health system must have an ability to carry out 
surveillance of STIs. Second, there needs to be a program 
of health education, targeted to those people most at risk of 
infection. Third, appropriately trained health workers need 
to be able to provide proper treatment of infection. Fourth, 
a system of partner notification must be in place so that the 
partners of the infected people can also be tested and treated, 
if necessary. Finally, there must be an effective program for 
access to health services, including condom use, generally 
referred to as “condom promotion.””” 

Sweden made important strides in reducing chlamydia. 
Sweden offered free diagnosis, coupled with a major health 
education campaign in schools, partner notification, and 
condom promotion. Linked to this, Sweden was able to 
reduce the prevalence of gonorrhea by 15 times and cut the 
prevalence of chlamydia by one half over a 15 year period. 
Zambia also made good progress in reducing the burden of 
sexually transmitted infections by expanding the number 
of STT clinics, improving the training of health educators and 
clinicians, and expanding health education.” South Africa’s 
“Love Life” initiative focuses on improving the sexual health 
of adolescents aged 12 to 17 years. Some reviews of this pro- 
gram suggest that is associated with “better understanding of 


health risks, delayed debut of sexual relations, fewer partners, 
more assertive behavior regarding condom use, and better 
communication with parents about sex.”7! 


Maternal Mortality 


We have already seen that more than 500,000 women die a 
year of maternal causes, and that 70,000 die as a result of 
unsafe abortion. There is also considerable morbidity related 
to pregnancy. The fact that childbirth itself is such a risk in 
some settings is usually a result of the “three delays:” a delay 
in identifying complications and seeking care, a delay in 
transporting the woman to a hospital, and a delay in provid- 
ing appropriate emergency obstetric care in the hospital.” 
There is also considerable disability, illness, and death related 
to unsafe abortion. 


Unsafe Abortion 


Most of the disability, morbidity, and mortality associated 
with abortion is the result of “unsafe abortion,’ mostly in 
low-income and middle-income countries in which abortion 
is legally restricted. To address the effects of unsafe abortion, 
it is essential that the health system in these settings be able 
to provide hygienic and appropriate post-abortion care at the 
lowest level of the health system possible. This means that 
they must be able to deal effectively with sepsis, hemorrhage, 
and shock. This may require a hospital stay, antibiotics, the 
ability to perform anesthesia, and the ability to transfuse 
blood. The most cost-effective manner in which to deal with 
incomplete abortion will be to perform vacuum aspiration, 
rather than to depend on the more surgical dilation and 
curettage approach. Prevention of unsafe abortion is also 
important, including universal access to family planning and 
services, including after abortion.” 

In countries in which abortion laws are more liberal, it is 
essential that services be widely available so that women do 
not turn to unsafe abortion providers. In addition, it is criti- 
cal that legal abortions be safe and hygienic and that services 
also be available to deal with any post-abortion complica- 
tions. In these cases, including countries in eastern Europe 
and Japan in which abortion is a common method of family 
planning, it is also important that counseling be available 
about choices of family planning methods.” 


Family Planning 


Because pregnancy and abortion are such important risks for 
disability, illness, and death, one way to avoid these problems 
is to reduce unwanted pregnancy through the promotion 
and widespread availability of family planning. In fact, it has 
been suggested that in countries with high rates of maternal 
mortality, as much as one third of the maternal deaths could 
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be avoided through an effective family planning program.” 
The importance of family planning is highlighted by the fact 
that many women in the world today would like to avoid 
pregnancy or space their births, but they do not have the 
access to family planning needed to do this. Indeed, studies 
done in Sub-Saharan Africa suggest that 20% of the women 
in the region who would like to avoid pregnancy do not have 
access to family planning. 

There are permanent methods of family planning that 
include sterilization of either males or females, although only 
about 8% of the total number of sterilizations worldwide are 
among men.” There are also long-term methods of family 
planning, including intrauterine devices and implants. Short- 
term methods include contraceptive pills, injectables, and 
barrier methods, including condoms or diaphragms. In addi- 
tion, exclusive breastfeeding for at least 6 months—before the 
mother’s menstrual period returns—acts as a natural contra- 
ception. There are also methods for natural family planning 
that focus on periodic abstinence. 

A number of countries have made important progress in 
promoting the use of family planning, including Bangladesh, 
Brazil, Colombia, Korea, and Vietnam. The experience from 
these countries suggests that an effective family planning pro- 
gram has to include information, education, and communi- 
cation to promote informed choices by families about family 
planning; the need for a good selection of family planning 
technologies; the use of many points of service in both the 
public and private sector; services that are free or inexpensive 
enough for the poor to afford them; and health workers who 
are trained to work on family planning with knowledge and 
sensitivity, especially female health workers for women who 
are reluctant to see male health workers.” There is consider- 
able evidence that “social marketing” is an effective tool for 
promoting family planning, as well. Social marketing refers 
to the use of commercial marketing techniques to sell health 
related measures, such as family planning or prevention of 
malaria. 

Family planning is a cost-effective investment in 
reducing maternal death, but it is not clear which approach 
to family planning programs is more cost-effective than 
other approaches. The high rate of maternal death in 
Sub-Saharan Africa and South Asia suggest that these are 
the two regions in which family planning would be most 
cost-effective to reduce maternal morbidity, disability, and 
mortality.” 


Complications of Pregnancy 


The risks of complications of pregnancy increase when the 
general health of the mother is not good. Thus, the nutri- 
tional status of the mother is very important. In addition, 
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malaria is very dangerous for pregnant women, especially in 
Sub-Saharan Africa. 

Some of the conditions that affect pregnancy outcomes 
can be identified during prenatal care. However, although it is 
important for pregnant women to get regular medical exams 
during their pregnancy—and WHO recommends four such 
visits—some complications of pregnancy can not be foreseen 
during those checks-ups. Thus, it is also critical to ensure that 
births are attended by a skilled healthcare provider who can 
handle the complications of pregnancy and who can refer 
the pregnant woman to a facility where these complications 
can be handled. In addition, it is important that communi- 
ties have transportation to get women to emergency obstetric 
care urgently when they have complications of pregnancy 
and that health services be able to address the most impor- 
tant complications appropriately. 


Routine Prenatal Care 

Clinical examination 

Obstetric and gynecological examination 

Urine test 

Laboratory tests: hemoglobin, blood type and rhesus status, 
syphilis and other symptomatic testing for sexually 
transmitted diseases 

Advice on emergencies, delivery, lactation, and contraception 

Education 

Iron and folic acid supplementation 

Tentanus toxoid immunization 

Screening and treatment for syphilis 


Delivery Care 

Clean delivery technique, clean cord cutting, clean delivery of 
baby and placenta 

Active management of the third stage of labor 

Episiotomy in appropriate cases 

Recognition and first-line management of delivery 
complications 

Intravenous fluid 


Intravenous uterotonics, if bleeding occurs 
Partograph 


Essential newborn care 
Intravenous antibiotics 


Source: Adapted with permission from The World Bank. Graham 
WJ; Cairns J, Bhattacharya S, Bullough CHW, Quayyum Z, Rogo 
K. Maternal and Perinatal Conditions. In: Jamison DT, Breman JG, 
Measham AR, et al., eds. Disease control priorities in developing coun- 
tries. 2nd ed. New York: Oxford University Press; 2006:515. 


Studies show that there are several cost-effective pack- 
ages of services that can reduce maternal death due to 
complications of pregnancy. The basic package of essential 
obstetric services that all countries should have is shown in 
Table 9-5. Countries that have more financial resources may 
wish to also provide some additional services that can address 
food, multivitamin supplements and malaria prophylaxis, 
the ability to deal with complicated deliveries and an HIV 
positive mother, and arrangements for caring for a high risk 
infant,’° which are also shown on Table 9-5. 


MAIN MESSAGES 


As discussed by one women’s health advocate, “being born 
female is dangerous to your health.”!? Some of the health con- 
ditions that women face are biologically determined. Others 
are socially determined. Some result from the interplay 
between biological and social determinants of health. The 
inferior social status of women in many cultures, however, is 
reflected in certain health conditions that women face and in 
some of the differentials that favor men between the health 
of men and the health of women. 

As one looks globally at the health of women, especially 
poor women in low- and middle-income countries, one notes 
the importance of several key health issues. One is nutrition. 
Another is sex-selective abortion. A third is discriminatory 
healthcare practices toward young girls that cause these girls 
to suffer higher rates of mortality before age 5 than boys. 
Sexually transmitted infections are an important cause of 
DALYs lost for women in the reproductive age group, espe- 
cially in Sub-Saharan Africa. Female genital cutting is also a 
practice that is widespread, especially in parts of Africa, and 
it is associated with important morbidity and disability for 
women. Violence against women is also an important cause 
of ill health for women. 

Illness, disability, and death from maternal causes are 
also unnecessarily high. More than 500,000 women die each 
year of maternal causes, of which about 70,000 are due to 
unsafe abortions. Complicated labor that is not properly 
attended can also lead to problems, such as fistula, which an 
estimated 2 million women suffer worldwide. 

The costs of women’s health problems are very substan- 
tial. In many societies, women are the primary caregivers to 
children, and when the healih of the mother suffers, there 
is often a negative effect on the health of the children, as 
well. In addition, women play important economic roles in 
many families and the morbidity, disability, and mortality 
associated with particular problems of women’s health have 
substantial economic implications. 

There are countries, such as Sri Lanka, that have been 
able to improve the health of women at relatively low levels 


of expenditure by making wise choices about investments in 
health and education. These included increasing female edu- 
cation, providing widespread access to midwives, and ensur- 
ing adequate back up for the midwives at hospitals. 
Improving the health of women in the future will require 
that health systems provide a cost-effective package of ser- 
vices, including nutrition, family planning, prenatal care, 
deliveries attended by trained healthcare providers, emer- 
gency transportation of women who are having complicated 
labors, and emergency obstetric services at a hospital. In the 


long run, it will be important to change the gender roles 
that favor males, promote the education and empowerment 
of females, promote their prospects for employment, and 
educate communities to better understand the health condi- 
tions that females face and the measures that can be taken to 
address them. These measures could help to reduce sex-selec- 
tive abortion, female infanticide, violence against women, 
and avoid the “three delays” that are associated with maternal 
morbidity, disability, and mortality. 


ri Women’s Health 


. Why can it be said that “being born female is dan- 
gerous to your health?” 


. Why should we pay particular attention to the 
health of females? 


. In what ways do gender issues affect the health of 
females? 


. What are some of the key differences in the burden 
of disease between males and females? 


. What are the sources of those differences? 


. What are the “three delays” and why are they 
important? : 


7. What steps do countries need to take to deal with 
the complications of unsafe abortions? 


8. What measures might be taken to reduce intimate 
partner violence? 


9. How could one reduce the risk to women of sexu- 
ally transmitted infections? 


10. What are some of the most cost-effective invest- 
ments that should be made to improve the health 
of women in low-income countries? 
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LEARNING OBJECTIVES 


By the end of this chapter the reader will be able to: 
e Understand the most important causes of child illness and 
death around the world 


e Discuss the importance of neonatal death in overall child 
deaths 


e Understand why some children survive and others die 
e Describe the most cost-effective child health interventions 
e Describe some examples of successful child health initiatives 


e Discuss some of the challenges of further enhancing the health 
of children 


VIGNETTES 


Nassiba was born in a remote part of Tajikistan. At 3 years 
of age, she became very ill with measles. She died before her 
parents could get her to a health center. Nassiba was never 
registered when she was born because the registration center 
was far away from where her family lived. In addition, her 
parents could not afford to pay the registration fee. When 
Nassiba died, her death was not recorded either. According to 
the national records, she never existed. 

Esther was born in Capetown, South Africa, several 
years ago. Esther’s mother was HIV positive. Esther's family 
depended on the public health system for care but at the time 
that system did not offer drug therapy to stop transmission of 
HIV from mother to child. Esther’s mother breastfed her for 
most of the first 6 months, but not exclusively. A few months 
ago, Esther showed signs of HIV disease. 

Tirtha was born in the far west of Nepal and was the 
fourth child in her family. She was 7 months old and was eat- 


ing some baby foods, as well as breastfeeding. One day Tirtha 
became feverish and developed persistent diarrhea. Her 
mother was not sure if she should continue to feed the baby 
or if that would make the diarrhea worse. She wanted to take 
Tirtha to the health center but it was 4 hours away by foot so 
she decided to see how Tirtha was feeling the next day. The 
next morning Tirtha was dead from dehydration. 

Juan was born in the highlands of Bolivia to an indig- 
enous family. The family did what they could to keep the new 
baby warm but it was very cold in the mountains. Several 
days after birth, Juan began to breathe heavily. The fam- 
ily called the community health worker for assistance. The 
health worker treated Juan for pneumonia with an antibiotic 
that she had just learned to use as part of a new program for 
“saving newborn lives.” She also gave the family advice about 
taking care of their new baby. The last baby born to the family 
had died of pneumonia but Juan survived. 


THE IMPORTANCE OF CHILD HEALTH 


There are a number of reasons why the health of young 
children deserves its own chapter in a book on global health. 
First, about 10.8 million children around the world die every 
year before they reach their fifth birthday. This is equal to 
an astounding 30,000 children younger than five years who 
die every day.' The second reason to pay special importance 
to child health is that so many of these deaths are prevent- 
able. It has been estimated, for example, that nearly 6 mil- 
lion of the almost 11 million child deaths each year could be 
avoided through known, simple, and low-cost interventions.’ 
Third, children have a special place in the global health 
agenda because they are so vulnerable. The measures needed 


Child Health 


to ensure that they are born healthier, breastfed properly, 
immunized on schedule, and raised in safe and hygienic con- 
ditions, for example, can only be taken by others who care for 
them. Their vulnerability also raises important ethical issues 
about the responsibility of adults to ensure the health and 
survival of children. 

Child health is also closely linked with poverty. If chil- 
dren had access to safer water and better sanitation, then 
many of them would not succumb to diarrhea. If their 
families had more education, especially their mothers, 
then families would be better equipped to ensure that their 
children were cared for. If families had more income, then 
they would have greater access to health, education, and 
other social services that would also serve children well. 

The health of children is also of particular concern 
because so little progress has been made in some parts of the 
world in enhancing child health. This has been especially true 
in parts of Sub-Saharan Africa, where the direct and indirect 
costs of HIV/AIDS and malaria take a significant toll on the 
health of children. This is also the case in South Asia, where 


Goal 1: Eradicate Extreme Hunger and Poverty 
More than 50% of child deaths worldwide are associated 
with malnutrition. 

Goal 2: Achieve Universal Primary Education 
Enrollment, attendance, and performance of children in 
schools is closely linked with their health. 

Goal 3: Promote Gender Equality and Empower Women 
Empowering women will enhance their health, their 
education, and their ability to raise more healthy children. 

Goal 4: Reduce Child Mortality 
This is directly related to child health. 

Goal 5: Improve Maternal Health 
Maternal health is a major predictor of the birth weight 
of a child and the child’s subsequent health and survival 
prospects. 

Goal 6: Combat HIV/AIDS, Malaria, and Other Diseases 
HIV/AIDS and malaria are major killers of young children. 

Goal 7: Ensure Environmental Sustainability 
An important share of childhood illness and death is 
related to unsafe water and poor sanitation. Indoor air 
pollution is also very important to the heath of children. 


Source: Author commentary on the UN Millennium Goals. Available 
at: http://www.un.org/millennium goals. Accessed July 11, 2006. 


poor nutritional status is at the root of so much ill health for 
children under five years. 

For all these reasons, children are featured prominently 
in the MDGs, as noted in Table 10-1. 

This chapter will highlight for you the most important 
issues concerning the health of children in low- and middle- 
income countries. It will review the burden of disease for 
children, with important comments on the first month of 
life. It will review the risk factors for illness and death that 
occur in children under five years. The chapter will then 
examine measures that can be taken to reduce the burden of 
disease in young children and some successful cases in which 
that has been done. The chapter will conclude with a review 
of some of the key challenges to further the health of children 
in the developing world. 

Nutritional factors, often combined with disease, are 
a major cause of ill health and death in children; however, 
nutrition was largely covered in Chapter 8. Children also 
suffer an important burden of morbidity and mortality as a 
result of conflict. Civil strife and other emergencies will be 
reviewed in Chapter 14. This chapter will largely cover four 
causes of illness and death in children: neonatal causes, diar- 
rhea, pneumonia, and malaria. It will also comment briefly 
on worms, which will also be covered in greater detail in the 
next chapter. 


KEY TERMS 


In Chapter 2, you were introduced to some of the key indica- 
tors used in measuring and analyzing global health issues. 
Those terms, which will be used extensively in this chapter, 
included neonatal mortality rate, the infant mortality rate, 
and the under-five child mortality rate. 

In this chapter, we will continuously speak of four differ- 
ent phases of the lives of young children: 


Perinatal—referring to the first week of life 
Neonatal—referring to the first month of life 
Infant—referring to the first year of life 
Under-five—referring to children 0 to 4 years old 


In addition, you will read about some of the most 
important causes of disease, disability, and death in children 
under five years, as shown in Table 10-2. 


THE BURDEN OF CHILDHOOD ILLNESS 


Children Under Five Years 

As noted earlier, there are almost 11 million deaths each year 
in low- and middle-income countries of children under five 
years. As shown in Figure 10-1, about 10 million of those 
deaths, or about 90% of them, are due to the combination 


Asphyxia—A condition of severely deficient oxygen supply. 

Diahhrea—A condition characterized by frequent and watery bowel movements. 

Hookworm—A parasite that lives in the intestines of its host, which may be a mammal such as a dog, cat, or human. Two species of 
hookworm commonly infect humans, Ancylostoma duodenale and Necator americanus. 


Malaria—A disease of human caused by blood parasites of the species Plasmodium falciparum, vivax, ovale, or malariae and 
transmitted by anopheline mosquitoes. 


Pertussis—A highly contagious bacterial disease that is one of the leading causes of vaccine-preventable death. 

Pneumonia—An inflammation, usually caused by infection, involving the alveoli of the lungs. 

Polio—An infectious disease, caused by poliovirus that can lead to paralysis. 

Sepsis—A serious medical condition caused by a severe infection, leading to a systematic inflammatory response. 

Tetanus—A bacterial infection usually contracted through a puncture wound with an unclean object. Neonates acquire tetanus when 
their birth cord is eget often when cut with an unsterile ae 


Source: ae created with data from Birley MH. PEEM Guidelines 2—Guidelines ior t Yoyecisting the Vector-borne Disease Implications of Water 
Resources Development. Available at: http://www.who. int/docstore/water _sanitation _health/Documents/PEEM2/english/peem2chap4. htm. Accessed 
April 14, 2007; Doctors Without Borders. Glossary. Available at: http://www.doctorswithoutborders.org/education/bol/Glossary.htm. Accessed April 
14, 2007. Wikipedia. Asphyxia. Available at: http://en. wikipedia. org/wiki/Asphyxia. Accessed April 14, 2007; Wikipedia. Hookworm. Available at: 
http://en.wikipedia.org/wiki/Hookworm. Accessed April 14, 2007; Wikipedia. Pneumonia. Available at: http://en.wikipedia. Grea T netsnonia. 


Accessed April 14, 2007; Wikipedia. Sepsis. Available at: http: //en.wikipedia.org/wiki/Sepsis. Accessed April 14, 2007. 


of neonatal disorders and communicable diseases, including 
pneumonia, diarrhea, malaria, measles, and HIV/AIDS. Only 
about one million of them are due to non-communicable 
causes.’ 

Over 90% of the annual deaths of children younger than 
five years worldwide happen in 42 low- or middle-income 
countries. 50% of these deaths occur in only six coun- 
tries—India, Nigeria, China, Pakistan, Democratic Republic 
of Congo, and Ethiopia.’ 

According to UNICEF’s 2006 State of the World's 
Children Report,> on average worldwide, 79 children die 
before they reach their fifth birthday for every 1000 who 
are born. When we look at the numbers in a different way, 
though, we see that, on average, only 6 die per 1000 in 
developed countries, whereas 87 die per 1000 in developing 
countries. If we look only at the poorest developing coun- 
tries, as many as 200 children die before their fifth birthday 
for every 1000 born. 

The largest killer of children under 5 who die every year 
in low- and middle-income countries is neonatal disorders, 
which will be explored further later. The next largest killer of 
children under 5 in these countries is respiratory infections. 
The third largest cause of death is diarrheal disease. Malaria 
is the fourth largest cause of death. Another very important 
cause of death is measles, which is one of a cluster of vaccine- 
preventable diseases that includes pertussis, polio, diphtheria, 


and tetanus. HIV/AIDS in children is growing and is now 
the sixth largest cause of death in children younger than five 
years in low- and middle-income countries. 

The various causes of childhood deaths are different, 
however, for children younger than 1 month old, between 
1 month and 1 year of age, and different again, between 
1 and 5 years. For neonates, the leading causes of death 
are low birthweight, mostly associated with prematurity, 
respiratory infections, birth asphyxia, and trauma, followed 
by tetanus and diarrheal disease. For children between 1 
month and 1 year old, the leading cause of death is diar- 
theal disease, followed by respiratory infection, and then 
low birthweight. For children between 1 and 5 years, the 
leading causes of death are measles, respiratory infections, 
malaria, and pertussis.* 

The distribution of deaths also varies by region. Although 
pneumonia and diarrhea are the first and second biggest 
causes of childhood illness and death globally, in Africa the 
picture is different. Acute respiratory infections and diarrhea 
are still prominent causes of illness and death in Africa, but 
the single biggest cause of childhood death is malaria. In fact, 
3000 African children die every day of malaria. As regions 
become more advanced in their epidemiological transition, 
the share of child deaths caused by infectious diseases falls. 
The leading causes of death of children younger than five 
years are shown for three regions in Figure 10-2. 
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Figure 10-2 clearly depicts the relative importance of 
malaria and other infectious diseases in Africa, as well as 
the shift away from diarrhea and malaria in higher income 
regions, as you can see in the Latin America and Caribbean 
Region. 

Chapter 2 introduced you to the rates of neonatal, infant, 
and child mortality. Infant and child mortality are reflected 
together by region in Figure 10-3. 

This figure makes clear what you have seen throughout 
the book. There are pockets of high rates of infant and child 
deaths in a number of regions. However, South Asia and Sub- 
Saharan Africa are the regions of most concern for under-five 
mortality. 

In addition to the significant discrepancies between 
countries and regions, there can be equally large differences 
within countries in neonatal, infant, and child mortality. As 
you read about in the case study of Kerala in Chapter 2, for 
example, there are only 14 deaths in the first year of life per 
1000 children born in the state of Kerala, while 88 per 1000 
children die before they reach their first birthday in the state 
of Orissa.° Significant health disparities exist among groups 
in almost all low- and middle-income countries, and some 
high-income countries, such as the United States. 


Malaria Measles 


CAUSE 


Additional Comments on Selected Causes of 
Morbidity and Mortality 


Acute respiratory infections are very common causes of 
sickness and death in children younger than five years in 
low- and middle-income countries where children average 
three to six acute respiratory infections per year. These cases 
are more severe and cause higher rates of death in develop- 
ing countries than in developed countries. The most com- 
mon acute respiratory infections are upper respiratory tract 
infections, such as the common cold and ear infections. The 
common lower respiratory infections are pneumonia and 
bronchiolitis. Pneumonias are caused by both bacteria and 
viruses. The most common forms of bacterial pneumonia 
are caused by Streptococcus pneumoniae (pneumococcus) 
and Haemophilus influenzae, type b (Hib).° This chapter will 
generally speak only of “pneumonia.” 

Diarrhea is caused by a number of different infectious 
agents, including bacteria, viruses, protozoa, and helminths.’ 
Diarrhea is transmitted by what is known as the “fecal-oral” 
route of transmission, from the stool of one individual, even- 
tually to the mouth of another. This is generally the result of 
unsafe water, poor sanitation, and poor hygiene, as discussed 
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extensively in Chapter 7. Dehydration, loss of nutrition and _ fatal quickly. In one study, infants with persistent diarrhea and 
wasting, or damage to the intestines are all consequences of severe malnutrition were at 17 times greater risk of dying than 
severe diarrhea. Rapid diarrhea due to dehydration can be _ infants with mild malnutrition.® Children younger than five 
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years in developing countries have around three to four cases 
of diarrhea per year, with infants 6 to 11 months of age having 
almost twice as many cases. As noted earlier, this is the age dur- 
ing which they usually stop exclusive breastfeeding and are at 
most risk of being exposed to unsafe water and foods.* 

Malaria has an enormous impact on the morbidity and 
mortality of young children in direct and indirect ways. More 
than one million children younger than five years are esti- 
mated to die yearly from malaria.’ In addition, the morbidity 
associated with malaria in young children is staggering. It is 
estimated that a child in Sub-Saharan Africa is likely to have 
a case of malaria every 40 days.'® Moreover, the most severe 
form of malaria, cerebral malaria, has a case fatality rate of 
close to 20%, meaning that 20% of the children who get 
the disease die from it. Beyond the direct consequences of 
malaria on children are the indirect consequences on them. 
Malaria is associated with premature birth and intrauterine 
growth retardation, which are linked with low birthweight 
and reduced chances of survival.'° 

HIV/AIDS will be discussed at considerable length in 
Chapter 11, which is on communicable diseases. However, it 
should be noted here that one route of transmission of HIV 
is from mother to child. This can either take place during 
birth or through breastfeeding. The number of HIV infected 
children in the world has grown, particularly in Sub-Saharan 
Africa. In Botswana, for example, 37% of pregnant women 
are estimated to be infected with HIV" and child mortality 
has increased from 58 deaths per 1000 births in 1990 to 116 
deaths per 1000 births in 2004, with the increase reflecting 
the problem of HIV/AIDS.” 

Measles is an acute respiratory infection that can lead 
to complications including pneumonia, diarrhea, encepha- 
litis, and blindness. Children who are younger than five 
years and either vitamin A deficient or HIV infected are 
more vulnerable to measles complications and are more at 
risk of death than other children their age. Recent studies 
in Sub-Saharan Africa suggest that between 0.5%-10% of 
the children who get measles will die from it. The role of 
vaccination in preventing measles and other diseases will be 
discussed later in the chapter. However, it is interesting to 
note that, in the absence of vaccination, almost 100% of a 
population will get measles. 3 

Chapter 11 will discuss soil-transmitted helminth 
infections, and in that chapter you will have an additional 
Opportunity to think about the importance of worms to 
child health. However, it is important to understand now 
that it is estimated that two billion people worldwide suffer 
from helminth infections. About 300 million suffer severe 
morbidity from these infections, especially iron deficiency 


anemia, and these worms are also associated with impaired 
physical and mental development in childhood. The bur- 
den of several species of worms is highest in children 
around 6 or 7 years of age.'* Few children die directly from 
these worms. However, the DALYs lost to these worms in 
children who are 5 to 14 years old are higher than those lost 
by this age group from almost any other single cause.” 


Neonatal Mortality 


The neonatal period is the first month of life and, as already 
noted, the largest killers of children younger than five years 
in the low- and middle-income countries are “neonatal dis- 
orders.” There has been important progress in reducing the 
deaths of children younger than five years. However, there 
has been little progress in reducing the neonatal death rate, 
except from neonatal tetanus.'° Of the almost 11 million 
children under five years who die annually, about 4 million 
of them actually die in the first month of life. Furthermore, 
approximately 99% of those 4 million children live in devel- 
oping countries.'’ Although the rate of neonatal mortality in 
high-income countries, as discussed in Chapter 2, is about 4 
per 1000, it averages about 33 per 1000 in low- and middle- 
income countries, and goes as high as 70 per 1000.'* The larg- 
est number of neonatal deaths occurs in South Asia, given 
the relatively poor health circumstances of large numbers 
of poor families in India, Pakistan, and Bangladesh. China, 
Nigeria, and Ethiopia are the other countries that have some 
of the highest numbers of neonatal deaths. However, 80% of 
the countries with the highest neonatal mortality rates are in 
Sub-Saharan Africa." 

If the world is to further reduce child death rates, then it 
will have to reduce neonatal death rates. If the world is to do 
that, then it will have to focus more precisely on when child 
deaths take place, where they take place, and why they occur. 
About three million, or 75% of the deaths that take place in 
the first month of life, actually take place in the first week of 
life. In addition, about one million, or 25% of the neonatal 
deaths take place in the first 24 hours of life.!%"8 Clearly, 
every day that a child lives increases the likelihood that he 
or she will stay alive. This may help to explain why children 
in a number of cultures are not named until after their first 
month of life. It may also help to explain why so many births 
are not registered with civil authorities, as was the case for 
Nassiba in the vignette that opened this chapter. 

The main causes of neonatal mortality are infections, 
including pneumonia, diarrhea, and tetanus (36%): preterm 
birth (28%); and asphyxia (23%). The causes of death in 
the first few days of life are predominantly preterm birth, 
asphyxia, and congenital defects. The primary causes of 


deaths after the first week of life are infections. Despite 
global efforts to eliminate the problem of neonatal tetanus, 
it remains a common cause of neonatal death in both South 
Asia and Sub-Saharan Africa. Just as you would expect, in 
countries in which the neonatal mortality rate (NNMR) 
is high, most deaths are caused by infections. As the rate 
falls, the proportion of deaths due to infection will also fall, 
and the deaths due to prematurity and congenital defects will 
become proportionately the most important.'° 

Chapter 2 introduced you to neonatal mortality rates. 
Table 10-3 shows neonatal mortality rates by WHO Region 
for 2000. It also shows how those rates vary by highest and 
lowest income quintile. As we have seen before, the neonatal 
mortality rate varies between about 50% higher and 100% 
higher when comparing the poorest income groups to the 
highest income groups. An enormous number of child lives 
could be saved if the gap in child deaths between the richest 
and poorest segments of society were narrowed. 

In thinking about neonatal deaths, just as in thinking 
about the deaths of all infants and children under five years, 
we must remember the relationship between the health of 
the mother and the health of the baby. Between 60-80% 
of neonatal deaths occur in low birthweight babies. This 
generally reflects the poor health and nutritional status of 
the mother, including her being undernourished or having 
malaria, for example.” 


RISK FACTORS FOR NEONATAL, INFANT, AND 
CHILD DEATHS 


Why do so many children still die and so many others 
become disabled at such young ages? As mentioned ear- 
lier, poverty contributes to poor health and is a major 


TABLE 10-3 Neonatal Mortality Rates, Total and by Le 


Region (range across countries) 
Africa 44 (9-70) 
Americas 12 (4-34) 
Eastern Mediterranean 40 (4-63) 
Europe 11 (2-38) 
South Asia 38 (11-43) 
Western Pacific 19 (1-40) 


NMR per 1000 live births 


Source: Adapted with permission from The World Bank. Lawn JE, Zupan J, Begkoyian G, Knippenberg R. Newborn survival. In: Jamison DT, Breman 
JG SA ihen AR. et al., eds. Disease Control Priorities in Developing Countries. 2nd ed. New York: Oxford University Press; 2006:531—549. 
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underlying cause of morbidity and mortality among 
children. Where there is poverty, there is often inadequate 
nutrition. Where there is poverty, there is less access to 
safe water and sanitation, health services, and education. 
All of these are important determinants of child health. 

In addition, you already know that there is very strong 
correlation between family income and the likelihood that a 
neonate, an infant, or a child will survive. You also know that 
there is a similar correlation between the health and the edu- 
cational status of the mother and the prospects that a child 
will survive birth and the first 5 years of life. Nutritional sta- 
tus, malaria, and HIV are also powerful determinants of the 
weight the baby will have at birth and of his or her chances 
for survival. 

The Millennium Report 2006, in commenting on progress 
towards the Millennium Development Goal of reducing child 
morbidity and mortality, revealed that higher household 
income and education for mothers doubles child survival 
rates. In families where the mother had no education or only 
primary education, child mortality averaged 157 deaths per 
1000 live births, whereas in families where the mother had 
secondary education or higher, mortality rates were close to 
50% less, at 82 per 1000 live births.” 

Related to both income and the educational status of the 
family is the fact that the survival of a newborn is also closely 
linked with whether or not the birth is in an appropriate 
healthcare setting and is attended by a trained healthcare 
provider.*! A baby’s chances of survival increase greatly when 
the baby is born in a setting that can deal with obstetric emer- 
gencies. The chances of survival also increase if the delivery 
is attended by a skilled birth attendant who can resuscitate 
babies who need it and can help to counsel families about 


Highest Income Quantile, for WHO Regions, 2000 


Median NMR by income quintile by region 


Poorest Quintile Richest Quintile 
48 34 
35 18 
38 28 
50 28 
28 17 
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keeping babies warm and breastfed. The child’s chances of 
survival also increase if the family has access to appropriate 
antibiotic treatment for pneumonia if it arises. 

The burden of diarrheal disease on child health makes 
clear that unsafe water and poor sanitation are major risk 
factors for child health. We have seen how the risk of unsafe 
hygiene increases greatly as the child begins to eat comple- 
mentary foods and is no longer exclusively breastfed. We have 
also seen that better educated families have more awareness 
about health risks as well as safe behaviors that can improve 
their children’s health and chances of survival. 

Chapter 8 reviewed nutrition in detail and made clear 
the extent to which undernutrition is a risk factor for child 
morbidity and mortality. However, it is worth reminding 
ourselves of the profound impact of nutritional status, indi- 
rectly, through the mother, and directly, on the health and 
survival prospects of neonates, infants, and children younger 
than five years. 


e “Infants aged 0-5 months who are not breastfed have 
seven-fold increased risks of death from diarrhea and 
pneumonia, respectively, compared to infants who 
are exclusively breastfed?” 

e *... 35% of all child deaths are due to the effect of 
underweight status on diarrhea, pneumonia, measles, 
and malaria and relative risks of maternal body mass 
index for fetal growth retardation and its risks for 
selected neonatal causes of death.” 

e “In children with vitamin A deficiency, the risk of 
dying from diarrhea, measles, and malaria is increased 
by 20-24%. Likewise, zinc deficiency increases the 
risk of mortality from diarrhea, pneumonia, and 
malaria by 13-21%.” 


The impact of wars and conflicts on health is covered 
in Chapter 14. Wars and conflicts take a significant toll on 
children and are regrettable risk factors for child morbidity 
and mortality, particularly in Sub-Saharan Africa. UNICEF 
estimates that in a “typical” 5-year war, under-five mortality 
Increases 13%.” In addition, the highest rates of neonatal 
death occur in conflict ridden countries or countries just 
emerging from conflict, such as Liberia and Sierra Leone.24 


THE COSTS AND CONSEQUENCES OF CHILD 
MORBIDITY AND MORTALITY 


One cannot measure “direct losses in productivity” that relate 
immediately to the morbidity and mortality of young children 
from the causes discussed in this chapter. There are, however, 
‘normous costs and consequences to these illnesses. Some 


of them are short-run and relate to the family. Others are 
medium-term or longer run and relate to the child directly. 

First, the direct and indirect costs of caring for a sick 
child can be very high. As noted earlier in this chapter, the 
average child in Africa is infected with malaria every 40 days. 
In addition, the average child in low- and middle-income 
countries will get three to six bouts per year of acute respira- 
tory infection, and two to three cases of diarrhea. In this light, 
it is not surprising that families spend considerable parts of 
their limited financial resources buying medical care for a 
sick child.’ Moreover, caregivers devote special attention to 
the child who is ill, which prevents them from engaging in 
their normal income-earning activities. 

Second, the medium and long-term consequences of 
some childhood illnesses can be very high. The consequences 
of undernutrition and micronutrient deficiency were explored 
at length in Chapter 8. Problems associated with prematurity, 
low birth weight, intrauterine growth retardation, and con- 
genital abnormalities can lead to permanent disability and 
the related costs to families and to society that are associated 
with it. A study on diarrheal disease in Brazil concluded that 
intelligence test scores were “25-65% lower in children with 
an earlier history of persistent diarrhea.”*> The complications 
of measles can lead to encephalitis and blindness, as indicated 
earlier. By causing anemia, growth retardation, and the retar- 
dation of mental development, helminthic infections reduce 
enrollment in school, attendance at school, and performance 
in school and have consequences for later productivity.”° 

Finally, there are a range of social costs and conse- 
quences associated with childhood illness and death. Many 
poor families in low-income countries, knowing the odds are 
high that their newborn will die, have very high fertility to 
“compensate” for these deaths. In other words, in the hope of 
ensuring that the number of children they want will survive, 
they have more children than they would have otherwise. 


CASE STUDIES 


Some of the important progress made so far in reducing the 
burden of disease in children has been associated with the 
control of diarrheal disease, supplementing children with 
vitamin A, and the spread of immunization programs. The 
three cases below look at successful examples in each of these 
areas that were affordable, effective, and had a substantial 
impact on reducing morbidity and mortality in young chil- 
dren. You can read about each of these cases in greater detail 
in Case Studies in Global Health: Millions Saved. The case 
below on diarrheal disease in Egypt complements the case on 
diarrhea in Bangldesh that was featured in Chapter 5. 


Preventing Diarrheal Deaths in Egypt 
Background 


About 20% of child deaths worldwide are due to complica- 
tions from diarrheal disease, mostly among children younger 
than 2 years old. Bacteria, protozoa, and viruses cause diar- 
thea, which can quickly become deadly as the body expels 
electrolytes and water and becomes dehydrated. Intravenous 
infusions can help rehydrate patients in hospitals, and some 
drugs can help stop the diarrhea. However, these infusions 
are relatively costly, invasive, and difficult to carry out in 
many low-income environments. 

In the 1960s, oral dehydration therapy (ORT) was 
developed in Bangladesh and India. As discussed earlier, 
ORT is a simple solution of water, sugar, and salt that was 
found to be as effective in stopping dehydration as expensive 
intravenous therapy. In 1970, it was invaluable in saving 
lives of many of the millions of refugees camped along the 
Bangladesh and India borders when cholera struck during 
a war between Bangladesh and Pakistan. In 1972, the World 
Health Organization declared ORT the world’s standard 
treatment for diarrhea. 


Intervention 


In the 1970s in Egypt, infant mortality was as high as 100 
per 1000 live births. Diarrheal disease caused at least half of 
all infant deaths in Egypt in 1977 when ORT was introduced 
into clinics and pharmacies. Initially there was little take-up 
of the newly available intervention. However, it was realized 
that physicians and mothers could play a key role in promot- 
ing the program, and they were trained to effectively use 
ORT. The use of ORT rose dramatically, and in pilot areas 
where training was conducted, diarrhea-related mortality 
declined by 45%. 

Based on the impact demonstrated in the pilot areas, a 
nationwide campaign was launched. In 1981, the National 
Control of Diarrheal Disease Project (NCDDP) was estab- 
lished in partnership with the private sector, professional 
societies, and international organizations such as WHO and 
UNICEF. The program had four components. First, there 
was product design and branding. ORT packets were distrib- 
uted in a size that Egyptian mothers considered suitable for 
a child’s drink. Second, production and distribution of an 
uninterrupted supply of ORT by public and private entities 
was subsidized by UNICEF and NCDDP. The public sector 
received ORT through a network of distribution centers, 
including the private homes of community leaders in remote 
rural areas. Third, private sector distributors were given 
incentives to sell ORT rather than antidiarrheal drugs. Lastly, 
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thousands of health workers were trained to teach mothers 
about ORT and a national media campaign took advantage 
of the new TV service to expand access to knowledge about 
ORT. By 1984, the use of ORT to manage cases of child diar- 
rhea had reached 60%. 


Impact 


Between 1982 and 1987, overall infant mortality dropped by 
36% and child mortality dropped by 43%. Diarrhea mortal- 
ity fell by 82% among infants and by 62% among children 
during the same period. Challenges remained, however, 
despite the success: private physicians were slow to convert 
to ORT and a large number of antidiarrheal drugs continued 
to be sold. 


Costs and Benefits 


The average cost per child treated with ORT was estimated 
at only $6. The cost per death averted was between $100 — 
and $200. The program cost a total of $43 million, of which 
$17 million came from Egypt and $26 million came from 
USAID. UNICEF and WHO provided technical support to 
the program. 


Lessons Learned 


Research was the key to the success of Egypt’s diarrhea con- 
trol program. Anthropological and market research about 
cultural practices and consumer preferences shaped the 
communication program, product design, and branding. 
Epidemiological and clinical research lead to the appropri- 
ate composition of the ORT product. It also contributed to 
a better understanding of risk factors and kept the medical 
community engaged in the issue of ORT. Data from ongoing 
project evaluation and from independent, external evalu- 
ations were used continuously to guide decision-making. 
Different approaches were regularly piloted and the program 
was flexible and open to change as new, effective strategies 
were identified to ensure continued success of the program. 


Reducing Child Mortality in Nepal Through 
Vitamin A 


Background 


As discussed in Chapter 8, vitamin A deficiency is a leading 
determinant of child mortality in low- and middle-income 
countries. Vitamin A deficiency compromises the immune 
systems of nearly 40% of the developing world’s children 
and leads to the deaths of approximately one million young 
children each year. Additionally, it contributes to 16% of the 
global burden of disease caused by malaria, 18% of the global 
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burden of diarrheal disease, and a significant proportion of 
the acute respiratory infections and measles.” 

Vitamin A deficiency has been an especially important 
health problem in Nepal, with 2-13% of preschool-aged chil- 
dren experiencing xerophthalmia. Economic and geographic 
barriers help to explain this high prevalence rate. First, diffi- 
cult terrain makes it hard to grow or access the types of food 
that supply vitamin A. Second, 38% of the Nepali population 
lives in absolute poverty, many of whom are socially excluded 
lower caste families who frequently lack the means to pay for 
nutritious foods. 


Intervention 


Prior to the late 1980s, it was widely held that micronutri- 
ent deficiencies were a result of diarrhea and other infant 
illnesses, rather than a cause of them. Yet, as early as the 
1970s, Alfred Sommer noticed in conjunction with studies 
in Indonesia that vitamin A deficiency appeared to be linked 
with child death. A later randomized control trial conducted 
in Nepal by Keith West and Alfred Sommer indicated that 
periodic vitamin A delivery could reduce mortality in chil- 
dren aged 6 to 60 months by as much as 30%.”° 

In light of these research findings and Nepal’s excessive 
infant mortality rate, the Nepalese Ministry of Health initi- 
ated a plan of action on vitamin A in 1992. The Ministry 
worked closely with other government agencies and NGOs 
to develop a pilot program to deliver vitamin A capsules 
throughout Nepal. A technical assistance group was created 
to assist the health ministry in running the program. His 
Majesty, the King of Nepal, also demonstrated long-term 
commitment to this effort by incorporating Nepal’s National 
Vitamin A Program into the Ten Year National Program of 
Action. 

This program aimed to reduce child morbidity and mor- 
tality by prophylactic supplementation of high dose vitamin 
A capsules to children 6 to 60 months of age, twice each year; 
the treatment of xerophthalmia, severe malnutrition, and 
prolonged diarrhea; and promotion of behavior change to 
increase dietary intake of vitamin A and promote exclusive 
breastfeeding for the first 6 months of a baby’s life. 

The action plan on vitamin A focused on expanding the 
intervention in phases as Nepal’s administrative capacity for 
the program was strengthened. The program was expanded 
to 32 priority districts at a rate of eight districts per year over 
4 years. From 1993 to 2001, the program was brought to 
Nepal's remaining 43 districts. Children and new mothers in 
districts where the National Vitamin A Program was not yet 
established received one dose of vitamin A as part of national 
immunization campaigns. Once the National Vitamin A 


Program was operating in their district, the children received 
vitamin A supplementation twice a year. 

Nepal’s public health system faced severe problems at the 
time the vitamin A program was developed, from low utiliza- 
tion rates by people who had no confidence in the system to 
absenteeism by health workers. Consequently, the vitamin 
A intervention was revised to build upon and improve the 
existing networks of female community health volunteers 
(FCHVs) who helped deliver primary health care and family 
planning services to the villages of Nepal. Before the inter- 
vention, there were 24,000 FCHVs throughout 58 districts. 
However, many were not respected in their communities and 
had little incentive to remain committed to volunteering. 
The leader of the program’s technical assistance group, Ram 
Shrestha, changed the way FCHVs were viewed by commu- 
nities and themselves by focusing on notions of “Respect, 
Recognition, and Opportunity.” Shrestha challenged deeply 
rooted gender biases by giving women responsibilities valued 
by their families and communities and the opportunity to 
make a difference. 

A few years later, the number of FCHVs had more than 
doubled to 49,000 strong, and they were able to reach 3.7 
million children twice a year with vitamin A capsules. By 
directly administering the capsules, the FCHVs served as 
a critical bridge between the public health sector and the 
community. Families were urged to bring their children to 
the distribution site, and many government sectors began 
to integrate messages about the importance of vitamin A into 
their programs. 


Impact 


An evaluation of the program indicated that under-five mor- 
tality decreased by almost 48 deaths per 1000 births, on aver- 
age. Higher literacy rates among women, improved weight 
and nutritional status of children, and better vaccination 
rates were also associated with success. About 134,000 deaths 
were averted between mid-1995 and mid-2000 as a result of 
Nepal’s Vitamin A Program.” Although it took nearly 8 years 
to achieve nationwide distribution, program coverage never 
dropped below 90% in districts, once they were covered. 


Costs and Benefits 


Compared to other micronutrient supplement programs, 
which can cost up to about $5 per child,®° the vitamin A 
supplement program in Nepal was a relatively inexpensive 
approach to ease the burden of a national problem. The cost 
of the program per child covered was approximately $0.81 to 
$1.09 for a child receiving one capsule and $0.68 to $1.65 for 
a child receiving two capsules of vitamin A.?! Additionally, 


given the 7500 lives saved annually, the expanded program in 
2000 was estimated to cost $345 per death averted or $11 to 
$12 per DALY gained.” 


Lessons Learned 


The success of Nepal’s vitamin A supplementation program 
demonstrates how a technical innovation, when paired 
with an equally innovative operational plan, can result in a 
major population impact. Rather than trying to restructure 
the health system to accommodate the vitamin A program, 
Shrestha’s adapted the vitamin A program to the preexisting 
network of FCHVs and then refined it in a way that it could 
be successful. This approach also reinforced a multi-sectoral 
effort by involving the government, NGOs, and communi- 
ties. Other key factors associated with this successful effort 
were partnership building, regular monitoring of quality, 
straightforward and effective public messages, and clarity of 
objectives and operational strategy. These lessons are all the 
more important given that this successful effort took place 
in a very poor country with extremely weak governance and 
poor administrative capacity. 


Eliminating Polio in Latin America and the 
Caribbean 


Background 


Poliomyelitis is caused by the intestinal poliovirus, which 
enters through the nose or mouth and multiplies in the 
lymph nodes. Within days, an otherwise healthy person can 
become paralyzed for life or possibly not survive the disease. 
In 1952, Dr. Jonas Salk discovered the inactivated polio vac- 
cine. Mass immunizations between 1955 and 1961 led to a 
90% drop in infections in the Western Hemisphere.™* Ten 
years later, in 1962, Dr. Albert Sabin developed an oral polio 
vaccine that cost less, was easier to administer, and reduced 
the multiplication of the virus in the intestine. 

The new oral polio vaccine became part of a pack- 
age of six childhood vaccines included in an Expanded 
Program on Immunization (EPI) launched by WHO in 
1977. Latin America adopted the Expanded Program on 
Immunization in 1977, and the coverage of oral polio vac- 
cine reached 80% within just 7 years. Between 1975 and 
1981, the incidence of polio was nearly halved and the 
number of countries reporting polio cases dropped from 
wii.” 


Intervention 


Encouraged by the remarkable progress against polio, the 
Pan American Health Organization (PAHO) launched 


a program to eradicate polio from Latin America and 
the Caribbean. Many international organizations joined 
together in the program and regional and country-level 
Inter-Agency Coordinating Committees were established to 
oversee the program. Thousands of health workers, manag- 
ers, and technicians were trained to implement the strategy 
for the eradication of polio, which included reaching every 
child with oral polio vaccination, identification of new 
polio cases, and aggressive control of any outbreaks. If polio 
were to be eradicated, then the campaign against it would 
build on the lessons learned from the smallpox eradication 
campaign.” 


Impact 


The last case of polio in the Latin America and the Caribbean 
region was reported in Peru in 1991. Polio reemerged briefly 
in the year 2000 when 20 vaccine-associated cases were 
reported in Haiti and the Dominican Republic, but no cases 
have been reported since the year 2000. 


Costs and Benefits 


The polio campaign cost $120 million in its first 5 years—$74 
million from national sources and $46 million from interna- 
tional donors, and $10 million annually from donor sources 
thereafter. Taking into account the costs of treating polio and 
its disabling consequences, the investment paid for itself in 
only 15 years.’ The program also generated vast improve- 
ments in the region’s health infrastructure, and it advanced 
overall goals for immunization. 


Lessons learned 


The success of eliminating polio from Latin America and 
the Caribbean in only 6 years was a result of exemplary 
political commitment, interagency and regional coordina- 
tion, and tremendous social and community mobilization. 
The reemergence of polio in the year 2000 alerted the 
region to the need for continued vaccination and surveil- 
lance. The success in Latin America and the Caribbean 
prompted a global effort to eradicate polio that was 
launched in 1998.°” 

The Global Polio Eradication Initiative is an interna- 
tional partnership spearheaded by national governments, 
the WHO, Rotary International, the U.S. Centers for Disease 
Control and Prevention, and UNICEF. The importance of 
building trust with local leaders and working closely with 
communities that was learned in the polio efforts in the 
Americas is one of many lessons that is being put to good use 
in the global polio eradication initiative. 


Child Health 


ADDRESSING KEY CHALLENGES IN CHILD 
HEALTH 


As noted earlier, there has been important progress in the 
last 30 years in reducing morbidity and mortality of chil- 
dren younger than five years. The under-five mortality rate 
worldwide fell 50% between 1960 and 1990.** There was a 
particularly rapid rate of improvement in the 1970s, includ- 
ing significant declines in child death rates in Sub-Saharan 
Africa and South Asia, the two regions with the highest 
rates. 

Despite this progress, the challenges to meeting the MDG 
on child health and to improving the health of children in 
low- and middle-income countries remain enormous. First, 
as also discussed earlier, the progress that has been made has 
largely been in reducing the rate of death of children between 
1 and 5 years. By contrast, very little progress has been made 
in reducing the death rate of neonates.’®”” In fact, about 40% 
of the children younger than five years who die are now 1 year 
old or younger. 

In addition, many interventions that are known to be 
low cost and effective at reducing morbidity and mortality 
in young children are not being implemented where they are 
needed most. A large number of births in low-income coun- 
tries take place without the help of a skilled birth attendant 
who can assist the mother and, for example, resuscitate the 
baby if needed. Many families still do not use ORT when their 
child gets diarrhea. Too often, the pneumonia that kills young 
children is not diagnosed or treated in a timely way. Coverage 
with the important life-saving measles vaccination remains 
low in many countries. In addition, insecticide treated bed 
nets, which are known to reduce the transmission of malaria, 
are still not as widely used as they should be. 

The experience of the developed countries in reducing 
neonatal deaths shows that a large proportion of neonatal 
deaths in the developing countries can be avoided with 
simple technologies that could be effectively implemented in 
low-income settings.”! In fact, almost two thirds of the child 
deaths that occur every year could be prevented by the effec- 
tive implementation of measures such as these, that are both 
low cost and effective.*4 

What can be done to increase the uptake of these 
approaches, especially in South Asia and Sub-Saharan Africa, 
the regions with the highest rates of child death? What can 
be done to decrease as quickly as possible the rate of neonatal 
deaths, again, largely in these two regions? Can measures be 
taken that will help children from low-income families with 
little education die as rarely as children from better-off and 
better educated families??* The section below examines some 
of what has been learned about cost-effective interventions 


to prevent child deaths and how these efforts can be scaled 
up more rapidly. Some of the comments will be organized 
around the life cycle. Others will be organized by type of 
intervention. Finally, additional comments will be made 
about how such interventions might be put into place most 


rapidly and effectively. 


Critical Child Health Interventions 
The Mother and Mother-to-Be 


As you have read repeatedly, an extremely important factor 
in determining the health of the newborn and young child is 
the health and nutritional status of the mother. The chapters 
on nutrition and on women’s health have commented at 
length on measures that can be taken to ensure that women 
are getting enough calories and that they are not deficient 
in key micronutrients. However, it is also very important to 
pregnancy outcomes that pregnant women not suffer from 
malaria. Rather, they should be treated appropriately for 
malaria, as will be discussed in detail in the next chapter. 

You have also read about the importance of having a 
skilled attendant at delivery. Proper monitoring of labor 
and the fetus can improve pregnancy and birth outcomes. 
In addition, if the labor is complicated, then access to emer- 
gency obstetric care can reduce risks to both mother and 
child. Preventing infection is also important to the mother 
and child. Ensuring that the mother is vaccinated against 
tetanus is also critical to the prospects for child survival.* 

A substantial number of pregnant women are infected 
with HIV in parts of central and southern Africa in particu- 
lar, as will also be discussed further in the next chapter. If an 
HIV-infected mother does not breastfeed, then there is a 15— 
30% chance that her child will contract HIV. If the mother 
breastfeeds her baby for an extended period of time, then the 
risk of her child becoming infected with HIV increases to 30- 
45%. The risk of a mother transmitting HIV to her child can 
be reduced by feeding the child with an alternative to breast 
milk, although this also carries risks of diarrheal disease in 
settings where water is unsafe and hygiene is poor.’” 

Measures to prevent HIV infection among women and 
mothers-to-be are the most cost-effective ways to ensure 
that HIV is not transmitted from mothers to their children. 
However, if a mother is HIV infected, then providing drug 
therapy to prevent transmission can also be cost-effective.>® 


The Newborn 


As discussed earlier, most child deaths in the first month of 
life will be from prematurity, asphyxia, or infections. You also 
read that prematurity, infection, and asphyxia are the leading 
causes of death in the first week of life and infections are 


the leading cause of death in the 3 weeks after that.'® There 
are a number of cost-effective measures that can be taken to 
address these problems. They are largely based on evidence 
of what works. They focus on: “essential newborn care” for 
all newborns; “extra care for small babies”; and, “emergency 
care” and are summarized in Table 10-4.2° Low-income coun- 
tries do not need to adopt expensive, high technology solu- 
tions to immediately reduce their neonatal death rates. 

In terms of essential care of newborns, skilled attendance 
at delivery is crucial to save both newborn lives, as well as the 
lives of mothers. It is imperative for the health of the baby, for 
example, that the delivery attendant cut the umbilical cord 
in a hygienic manner and practice other infection controls. 
In addition, the baby needs to be kept warm and not bathed 
for the first 24 hours. The attendant should also be trained 
and have the equipment needed to resuscitate the baby if 
necessary and efforts are underway for that to be done in the 
simplest possible way in low-income settings. Attendance at 
delivery is also an appropriate time for a trained practitioner 
to counsel the family about exclusive breastfeeding and about 
how to know the danger signs for threats to the baby’s health 
that require immediate attention, such as pneumonia.” 

Some babies need extra care. If the baby is born prema- 
turely or of low birth weight, then it is especially important 
that the baby be kept warm, fed properly, and that any com- 
plications that arise be managed quickly and appropriately. 
In developed countries, of course, premature babies would 
be kept in an incubator. This option, however, rarely exists 
for the children of poor families in low-income countries. 
However, a study done in India*! showed that the neonatal 
mortality rate among babies born between 35 to 37 weeks, 
or moderately premature babies, was reduced by 87% by the 
provision of special “sleeping bags” to keep the baby warm, 
coupled with the promotion of breastfeeding and early treat- 
ment of infections. Another effort at keeping premature and 
low birth weight babies warm is called “kangaroo mother 
care.” In this approach, continuous skin-to-skin contact is 

maintained between the mother and baby and exclusive 
breastfeeding is promoted. This hospital-based program 
showed a reduction in child morbidity, compared to similar 
children who did not have kangaroo care.” 

Despite the above efforts, some babies will become 
infected and will require emergency care. The question 
of providing antibiotics to neonates who have infections 
is a challenging one in many settings. In many places, 
only physicians are legally allowed to prescribe antibiot- 
ics. Yet, physicians may not be accessible, particularly in 
rural and impoverished settings that will have the highest 
rates of neonatal mortality. There is some evidence that 


Essential Newborn Care 
Early and exclusive breastfeeding 
Warmth provision and avoidance of bathing during first 
24 hours : 
Infection control, including cord care and hygiene 
Postpartum vitamin A provided to mothers 
Eye antimicrobial to prevent opthalmia, inflammation of 
the eye or conjunctiva 
Information and counseling for home care and 
emergency preparedness 
Extra Care for Small Babies 
Extra attention to warmth, feeding support, and early 
identification and management of complications 
Kangaroo mother care 
Vitamin K injection 
Emergency Care 
Providing supportive care for severe infections; neonatal 
encephalopathy (brain disease); severe jaundice or 
bleeding; and, neonatal tetanus 


Source: Adapted with permission from The World Bank. Lawn 
JE, Zupan J, Begkoyian G, Knippenberg R. Newborn Survival. In: 
Jamison DT, Breman JG, Measham A, et al., eds. Disease Control 
Priorities in Developing Countries. New York: Oxford University 
Press and World Bank; 2006:537. 


community health workers can be trained to safely give 
antibiotics to neonates who have infections that are life 


threatening.*’* 


Infants and Young Children 


The leading killer of infants and young children in low- and 
middle-income countries is diarrhea. Such deaths are almost 
completely unnecessary. As you know, there are many reasons 
why exclusive breastfeeding until children are 6 months of 
age is so important, and one of them is to avoid diarrhea in 
settings that are not hygienic. As children move to comple- 
mentary foods, there are a number of measures that can be 
taken to reduce the risk to them of diarrheal disease. The 
first, of course, is to engage in better personal hygiene and 
more hygienic food preparation. Second, complementary 
foods that are fortified can help children meet their require- 
ments for micronutrients.“ Third, ensuring that children are 
immunized against measles can help to reduce deaths from 
diarrhea. It has been estimated, in fact, that measles immuni- 
zation could eliminate 6—26% of diarrheal deaths of children 
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younger than five years.*° As discussed in Chapter 7, improv- 
ing water supply and sanitation can be very important to 
reducing diarrhea in children. Unfortunately, the infrastruc- 
ture to do so can be very expensive and health benefits flow 
mostly when communities adopt safer water and sanitation 
systems, rather than just having them adopted by individual 
families.” 

When young children do get diarrhea that is not of the 
type that requires antibiotics, there are two measures that are 
very cost-effective that can be taken to manage the diarrhea. 
First is the use at home of ORT, as modeled in the cases on 
Bangladesh and Egypt about which you read earlier. Second 
is supplementation with zinc, because such supplements 
have been shown to reduce the duration and severity of 
diarrhea. ' 


Immunization 


In 1974, WHO launched the Expanded Program on Immuni- 
zation (EPI), which promoted worldwide a package of 
six basic vaccines for children and “vaccination against 
childhood communicable diseases through the Expanded 
Program on Immunization is one of the most cost-effec- 
tive public health interventions available.’** The vaccines 
in standard EPI programs include those against diphtheria, 
pertussis, tetanus, polio, tuberculosis, and measles. There is a 
standard schedule for giving these immunizations. 

One of the leading goals of the EPI today is to ensure 
that 80% of the children in 80% of the districts in a country 
receive the third immunization for diphtheria, pertussis, and 
tetanus.” In light of the immunization schedule, this is a 
benchmark for good coverage of an immunization program. 
It is estimated that in 2001, in the absence of the vaccinations 
that were carried out, deaths from measles would have risen 
by 60%, deaths from tetanus by about 70%, deaths from per- 
tussis by almost 80%, and deaths from diphtheria would have 
risen by more than 90%.*8 

Most vaccinations are given in health facilities. However, 
national authorities also have occasional campaigns to immu- 
nize against some diseases, as they have done as part of the 
global polio eradication program. Some vaccinations are 
given by outreach workers who travel to people’s homes or 
central locations. In some cases, vaccines are made available 
through the private sector. 

Despite the importance of immunization and the efforts 
made for EPI in most countries, there are still important 
gaps in the coverage of the basic vaccines in some countries, 
especially in Sub-Saharan Africa. In Nigeria, for example, the 
most populous country in Sub-Saharan Africa, the average 
immunization coverage is very low at 13% coverage, and in 


some states only 1% of the children are being immunized.” 
One child in five dies in Nigeria before their fifth birthday 
and 22% of them died of vaccine-preventable diseases in 
2002. In other words, nearly 200,000 child deaths could have 
been prevented in Nigeria that year with more complete cov- 
erage of basic immunization. 

In addition, as you have seen in several places in the 
book, vaccine coverage varies directly with the education 
of the mother and the income of the family. The children 
most in need of getting vaccinated will be the children in 
the poorest families in South Asia and Sub-Saharan Africa. 
Unfortunately, they will also be the least likely to get 
vaccinated. 

In high-income countries, the number and selection 
of vaccines for children has increased considerably from 
just the six basic vaccines, and developing countries are 
starting to introduce some of the additional vaccines, as 
well, such as those for hepatitis B and Haemophilus influ- 
enza type b vaccines. In deciding which newer vaccines 
to introduce, countries need to assess both the burden 
of disease in their country as well as what their health 
budgets can afford and the feasibility of introducing a 
new vaccine in their existing EPI. To enhance coverage 
and to introduce in developing countries vaccines against 
hepatitis B and Haemophilus influenza type b, develop- 
ment partners created the Global Alliance for Vaccines 
and Immunization, or GAVI, in 1999. This organization is 
discussed in Chapter 15. 


Community-Based Approaches to Improving Child 
Health 


As you have seen throughout the book, many of the measures 
that are needed to reduce the burden of illness and death in 
neonates, infants, and young children have to do with appro- 
priate knowledge and behavior of individuals and families. 
You have also read that studies that have been done in a 
number of places show that community-based approaches 
to improving health behaviors and providing basic health 
services with the help of trained members of the community 
can lead to significant gains in health. In Chapter 5, you 
read about how a very large share of all primary healthcare 
services are delivered in Bangladesh by a community-based 
NGO called BRAC. 

The role of the family and community is key to newborn 
health. Community awareness and the engagement of wom- 
en’s groups have been highly effective in improving the health 
and survival of newborns. In one project in rural Bolivia, the 
involvement of local women’s groups in raising awareness 
of maternal, fetal, and neonatal issues lead to increased use 


of prenatal and postnatal health services, more traditional 
birth assistants at childbirth, and an overall 62% reduction of 
perinatal mortality. In another study in rural Nepal, working 
with local women’s groups was key to motivating increased 
hygiene and health seeking behavior, which contributed to a 
30% reduction in neonatal mortality. 

In fact, a family and community-based approach to pro- 
moting hygiene, including hand washing and umbilical cord 
care, keeping the newborn warm, and exclusively breastfeed- 
ing are all important home measures that could lead to an esti- 
mated 10-40% reduction in neonatal mortality. Home based 
supplementary feeding, using a dropper or a cup, is another 
important measure to ensure the survival of low birthweight 
babies, who account for 60-80% of neonatal deaths.’ 

Table 10-5 is a summary of measures that families can 
take, even in low-income communities, to protect the health 
of their young children. You can see in the table the extent to 
which families, if they had better knowledge of good health 
practices and community support to engage in them, could 
promote important reductions in child morbidity and mor- 
tality. Low-income people in developing countries are not 
going to have any quick increase in formal education, income, 
or social and political voice. Thus, it will be very important to 
take community-based approaches to help families improve 
their knowledge and practice of good health behaviors. 


Integrated Management of Childhood Illness 


The need for working closely with communities has emerged 
again in recent efforts worldwide to encourage a more inte- 
grated approach to health services for sick children. In many 
developing countries, as discussed in the chapter on health 
systems, a number of health programs have been organized 
as somewhat separate programs sometimes called “vertical” 
that are not well linked with other parts of health services. It 
is quite common, for example, for the vaccination program 
to operate with limited connections to other parts of the 
health services. The same has tended to be true of family 
planning services, as well as services for a variety of other 
programs.” 

Given the multiple factors that lead to child illness 
and, in some cases, death, however, it is widely agreed that 
no single child intervention is adequate to ensure a child’s 
health. It is also agreed that, given the interrelated factors that 
effect a child’s health and survival, an integrated approach 
to managing illness is important for newborns, infants, and 
older children. 

Integrated Management of Childhood Illnesses, called 
IMCI, is an approach that recognizes the importance of 
looking at the “whole” child and not treating one symptom 


Communities need to be strengthened and families supported 
to improve child survival, growth, and development. Evidence 
suggests that families should: 

e Breastfeed infants exclusively for at least 6 months 
(mothers found to be HIV positive require counselling 
about possible alternatives to breastfeeding). 

e Feed children complementary foods starting at about 6 
months of age, while continuing to breastfeed up to 2 
years or longer. 

e Ensure that children receive adequate amounts of 
micronutrients (vitamin A and iron in particular), 
either in their diet or through supplementation. 

e Dispose of feces, including children’s feces, safely, and 
wash hands after defecation, before preparing meals, 
and before feeding children. 

e Complete a full course of immunizations (BCG, DPT, 
OPV, and measles) for children before their first birth- 
day. . 

e Protect children in malaria-endemic areas by ensuring 
that they sleep under insecticide-treated bednets. 

e Promote mental and social development by responding 
to a child’s needs through talking, playing, and provid- 
ing a stimulating environment. __ 

e Feed and offer more fluids, including breast milk, when 
children are sick. 

e Give sick children appropriate home treatment for 


infections. 

e Recognize when sick children need treatment outside 
the home and seek care from appropriate providers. 

e Follow health worker’s advice about treatment, follow- 
up, and referral. 

e Ensure that every pregnant woman has adequate ante- 
natal care, including at least four antenatal visits with 
an appropriate healthcare provider, and the recom- 
mended doses of the tetanus toxoid vaccination. The 

mother also needs support from her family and com- 

munity in seeking care at the time of delivery and dur- 
ing the postpartum and lactation period. 


Source: Adapted with permission from World Health Organization. 
Child and Adolescent Health and Development: Prevention and 
Care of Illness, Neonates and Infants. Available at: http://www.who. 
int/child-adolescent-health/PREVENTION/12_key.htm. Accessed 
November 9, 2006. 


or providing one intervention without looking at other 


possible needs. It also recognizes that care is needed at 
the level of overall health system, local health center, and 
at the level of family and community. The IMCI approach 
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focuses on training health workers and caretakers at all 
levels, but pays special attention to home and community- 
based care, which is increasingly acknowledged as being able 
to contribute to significant reduction of childhood deaths at 
minimal cost. 

A number of evaluations of IMCI efforts have taken 
place and reveal that health workers trained in IMCI pro- 
grams provide higher quality of care than workers trained 
in other programs. A review of IMCI experience in Tanzania 
showed that better care could be provided at lower cost than 
in non-IMCI areas, because better care led to fewer hospital- 
izations of children. Overall, however, it appears that if IMCI 
is to meet its promise, then it will have to be carried out in a 
way that is more closely linked with the communities where 
it is being done and in a way that ensures that families engage 
in the practices noted in Table 10-5.” 

There is widespread agreement about what interventions 
are needed to improve child health. The key challenge to 
gaining such improvements, however, is not what to do, but 
how to do it and how to engage communities in ensuring that 
needed interventions happen. There are countries, such as Sri 
Lanka, Cuba, and China, and states within countries, such as 
Kerala, in which there is widespread knowledge of appropriate 
health and hygiene behaviors, appropriate nutrition practices, 
the home management of illness, and when to seek care from 
health services. In Bangladesh, as you read, there has been 
widespread adoption of ORT, despite the low educational and 
income status of a large share of the population. Families and 
communities are the key to rapid uptake of critical measures 
to improve child health and a central issue in global health 
today is to learn from experience about how large scale change 
in health and child caring behaviors can be promoted as 
quickly, effectively, and efficiently, as possible. 


MAIN MESSAGES 


Approximately 10.8 million children around the world die 
each year before they reach their fifth birthday. Nearly six 
million die due to causes which are largely preventable, and 
nearly four million, or 36%, die in their first 4 weeks of life. 
90% of the deaths happen in 42 low- or middle-income 
countries, and 50% of the under-five deaths happen in 
only six countries—India, Nigeria, China, Pakistan, the 
Democratic Republic of Congo, and Ethiopia. 

As we learned in the vignettes that opened the chap- 
ter, the chances of survival for a newborn, an infant, and a 
young child are vastly different across different settings. The 
discrepancies within an individual country can be as wide as 
differences between countries. High-income countries have, 
on average, 6 deaths per 1000 live births for children younger 


than five years, while developing countries have on average 
87 deaths per 1000 live births in that same age group. In the 
poorest and most conflict-ridden countries, the under-five 
child mortality rate can be as high as 200 deaths per 1000 
live births. 

Communicable diseases are the leading cause of death 
among children in the developing countries. Pneumonia is 
the biggest killer of children who are younger than five years. 
One fifth, or 2 million of the 10.8 million children who die 
before five years each year, die of pneumonia. The second 
most important cause of illness and death among children 
is diarrheal disease. Another significant cause of childhood 
death is measles, which is responsible for 500,000 deaths 
annually. In Africa, the single biggest cause of childhood 
death is malaria, and 3000 children die every year of malaria 
across Africa. 

Poverty is a significant underlying factor of morbidity 
and mortality among children. Where there is poverty, there 
is often inadequate nutrition and inadequate access to safe 
water, sanitation, health services, or education. Drinking or 
eating food prepared with unsafe water, lack of water for 
hygiene, and inadequate access to sanitation together con- 
tribute nearly 1.5 million child deaths annually.* 

Although a large part of the population can be reached 
through the health system in many countries, marginalized 
groups may not have access to health care for social, eco- 
nomic, or geographic reasons. Some children, like Tirtha in 
one of the opening vignettes, live too far away for their moth- 
ers to be able to take them to a health center. In other cases, 
families may not be far from a health center but they may not 
have the information to understand that they need to take 
their child to one. In addition, they may not have enough 
money for transportation there or for any fees at the health 
center. For cultural reasons, a woman may not be allowed 
to go to a health center alone, and must often wait for her 
husband’s permission or for her husband to accompany her. 

Most illness and death among young children is due to 
multiple illnesses or, more often, malnutrition combined 
with disease. It is important to ensure that children have 
the right combination of needed preventive and curative 
interventions. In the first 6 months of life, exclusive breast- 
feeding is crucial because there are important antibodies in a 
mother’s breast milk. Appropriate complementary feeding, a 
full course of immunization, insecticide-treated bed nets for 
malaria prevention, and ORT for children with diarrhea are 
the most basic and cost-effective child health interventions 
available. The basic package of vaccines include vaccines 
against six major diseases including diphtheria, whooping 
cough (pertussis), tetanus, polio, tuberculosis, measles, and 


increasingly, hepatitis B and Haemophilus influenza type 
b vaccines. Safe water and sanitation are also keys to good 
health, but they are relatively expensive. 

There is widespread agreement about the interventions 
needed to enhance child health. The key challenge facing the 
global health community is how to help families and com- 


munities quickly get the information and the means that 
they need to engage in safer and more appropriate health 
behaviors on a large scale, in coordination with what will 
hopefully be enhanced health services, and improvements in 
water and sanitation. 
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. What are the most important causes of child death 
globally? 


How do causes of death differ for neonates, infants, 
and children younger than five years? 


. Why are there different levels of child illness and 
death in different parts of the same country? 


. What is the link between nutrition and child 
health? 


. How does the health of young children in low- 
income countries vary with the income of the 
family? 


10. 


How does the health of young children in low- 


income countries vary with the mother’s level of 


education? 


What is the importance to neonatal health of hav- 
ing a skilled birth attendant at delivery? 


What are some of the most cost-effective interven- 
tions for saving the lives of newborns? 


What are some of the most cost-effective interven- 
tions for saving the lives of children younger than 
five years? 


What measures can families take, even in the 
absence of additional income or health services, to 
keep their children healthy? 
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LEARNING OBJECTIVES 


By the end of this chapter the reader will be able to: 


e Discuss the determinants of selected communicable diseases 


e Understand key concepts concerning the prevention and trans- 
mission of those diseases 


e Review the costs and consequences of communicable diseases 
of importance 


e Outline some of the most important examples of successful 
interventions against communicable diseases 


e Understand key challenges to the future prevention and control 
of these diseases 


VIGNETTES 


Henrietta was a 35-year-old Kenyan mother of four who lived 
in Mombassa. Over the last 4 months, Henrietta was barely able 
to digest her food, had frequent bouts of diarrhea, and had been 
losing weight. She worried about having HIV. Henrietta went to 
a local clinic where she was tested and found to be HIV-positive. 
She had been infected by her husband, who was a truck driver. 

Maria was 33 years old and lived in the mountains of Peru. 
For some time, she had not been feeling well. She often had a 
fever, was coughing a lot, and had night sweats. Maria had TB 
earlier and worried that this might be TB again. Maria was cor- 
rect. In fact, this time she had drug-resistant TB, which would 
be difficult and expensive to cure. When Maria was sick the 
first time, she took most of her drugs. However, because she felt 
much better after the first 2 months of drugs, she did not take 
the rest of them. 

Wole was 4 years old and lived in southwestern Nigeria. 
He had flu-like symptoms, a fever, and a headache. His 
mother suspected he might have malaria but decided she 


0 


would see if he got better before taking him to the doctor. In 
another few days, however, Wole was much sicker and weaker. 
He was also dizzy and, shortly thereafter, lapsed into a coma. 
His mother then rushed him to the local health center but he 
died within a few hours. Unfortunately, Wole had the most 
virulent form of malaria. 

Sanjay was 18 months old and lived in Lucknow, India. 
His mother was a day laborer and his father was a rickshaw 
driver. They lived in a hut in a large slum with little access to 
water and no sanitation. Sanjay was below the normal height 
and weight for his age and looked only 12 months old. Over 
the past year, Sanjay had four bouts of severe diarrhea. 


THE IMPORTANCE OF COMMUNICABLE DISEASES 


Communicable diseases are immensely important to the 
global burden of disease and account for about 40% of 
the disease burden in low- and middle-income countries.' 
Annually, HIV/AIDS kills about 3 million people, diarrhea 
kills 1.8 million, tuberculosis kills 1.6 million, and malaria 
kills 1.2 million.’ Parasitic infections also account for an 
enormous burden of disease and disability. 

Communicable diseases are the most important burden 
of disease in Sub-Saharan Africa. They are also especially 
important in South Asia. These diseases disproportionately 
affect the poor. Better-off people have the knowledge and 
income to protect themselves from diseases spread by unsafe 
water. They do not live in the crowded circumstances that 
can spread TB, and they also protect themselves as much as 
possible against malaria. In additon, they immunize their 
children against vaccine-preventable diseases at rates that are 
much higher than poor people do. 
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Communicable diseases are also of enormous economic 
consequence. These diseases constrain the physical and men- 
tal development of infants and young children and reduce 
their future economic prospects. The impacts on adult pro- 
ductivity of HIV, TB, and malaria are also exceptionally large. 
In addition, the direct and indirect costs of treatment for the 
infected person are often a substantial share of their income, 
causing them to borrow money or sell their already limited 
assets, and forcing them to sink into poverty. High rates of 
communicable diseases are also impediments to the invest- 
ment needed to spur economic growth. 

Much of the burden of communicable diseases is unnec- 
essary because many of these diseases can easily be prevented 
or treated. Vaccines are an extremely cost-effective way to 
prevent a number of communicable diseases in children. The 
safe use of water can reduce the burden of diarrhea and cer- 
tain parasitic diseases. There are inexpensive, safe, and effec- 
tive treatments for TB, malaria, and some parasitic infections. 
Unfortunately, these technologies are not sufficiently used in 
low- and middle-income countries, especially by the poor. 

Given their importance and their impact on the poor, 
the communicable diseases are of immense relevance to the 
MDGs, as noted in Table 11-1. 

This chapter will introduce the reader to some of the 
major communicable diseases and the burden of morbidity, 
disability, and mortality associated with them in low- and 
middle-income countries. It will also outline how selected 
communicable diseases can be controlled and will elaborate 
on some success stories in addressing them effectively. The 
chapter will conclude by reviewing some of the remaining 
challenges the world faces in the control of these diseases. 
This chapter will focus on HIV/AIDS, TB, malaria, and a 
set of parasitic and bacterial infections often referred to as 
“neglected diseases.” It will discuss diarrheal disease in a 
manner complementary to the discussion in Chapter 10 on 
child health. Finally, it will offer some brief comments on 
avian influenza as an example of new and emerging infec- 
tious diseases. 

This chapter is only introductory. Communicable dis- 
€ases are a very important topic about which an exceptional 
amount of material has been written. Those interested in 
gaining a deeper understanding of these diseases are encour- 
aged to read some of the materials cited in this chapter. 


KEY TERMS, DEFINITIONS, AND CONCEPTS 


As you begin to explore communicable diseases in greater 
detail, there are a number of terms and concepts with which 
one should be familiar. These are defined in Table 11-2. It is 
also important to recall that a communicable disease is a dis- 


ease that is transmitted from an animal to another animal, an 
animal to a human, a human to another human, or a human 
to an animal. Transmission can be direct, such as through 
respiratory means, or indirect through a vector, such as a 
mosquito as in the case of malaria. Most people use the term 
“communicable disease” in a manner that is synonymous 
with “infectious disease.” However, others prefer to speak 
separately about diseases caused by infectious agents, such 
as TB, and those caused by parasites, such as hookworm. 
This chapter will consistently use the term “communicable 
disease” to refer to infectious and parasitic diseases. 

As we examine the basic concepts concerning communi- 
cable diseases, it is also important to know how such diseases 
can be spread. This is shown in the following list, which 
includes examples of diseases spread in each manner: 


e Food-borne—Salmonella, E. coli, Entamoeba histolitica 
e Waterborne—cholera, rotavirus 

e Sexual or blood-borne—hepatitis, HIV 

e Vector-borne—malaria, onchocerciasis 

e Inhalation—tuberculosis, influenza, meningitis 

e Non-traumatic contact—anthrax 

e Traumatic contact—rabies 


In addition, it is critical to understand the ways in which 
communicable diseases can be controlled. These are noted 
below, also with examples of relevant diseases: 


e Vaccination—smallpox, polio, measles, pediatric 
tuberculosis, diphtheria, pertussis, tetanus, hepatitis 
B, yellow fever, meningitis, influenza 

e Mass chemotherapy—onchocerciasis, hookworm, 
lymphatic filariasis 

e Vector control—malaria, dengue, yellow fever, oncho- 
cerciasis, west nile virus 

e Improved water, sanitation, hygiene—diarrheal dis- 
eases 

e Improved care seeking, disease recognition—mater- 
nal health, neonatal health, diarrheal disease, respira- 
tory disease 

e Case management (treatment) and improved care 
giving—diarrheal disease, acute respiratory illness 

e Case surveillance, reporting, and containment—avian 
influenza, meningitis, cholera 

e Behavioral change—HIV, sexually transmitted infec- 
tions 


A final concept of exceptional importance when dis- 
cussing communicable diseases is the concept of “drug 
resistance.” When considering the concerns of this book, 
this generally refers to the extent to which infectious and 


parasitic agents develop an ability to resist drug treatment. 
These agents naturally evolve over time to resist the treat- 
ments against them. Penicillin, for example, was previously 
used as the drug of choice against a variety of bacterial infec- 
tions. Some of these bacteria over time, however, became 
resistant to the penicillin and this drug can no longer be used 
effectively against them. It is critical when considering public 
health approaches to major burdens of disease to understand 
that the improper use of drugs hastens the pace at which drug 


Goal 1: Eradicate Extreme Hunger and Poverty 
Communicable diseases are associated with high rates of 
morbidity and mortality. Communicable diseases can be 
part of a cycle of disease and malnutrition. In addition, 
Communicable diseases reduce one’s ability to work, 
thereby decreasing productivity and family income. In 
addition, illness causes people to spend an important 
share of their income on health care. 

- Goal 2: Achieve Universal Primary Education 
Enrollment, attendance, and performance of children 
in schools is closely linked with health status. 
Communicable diseases are the leading cause of illness 
among the poor in Sub-Saharan Africa and South Asia. 

Goai 4: Reduce Child Mortality 
The three leading causes of death among children in the 
developing world are respiratory infections, diarrheal 
diseases, and malaria. 

Goal 5: Improve Maternal Health 
Malaria can cause anemia and mortality in pregnant 
women and is a major cause of poor maternal outcomes. 

Goal 6: Combat HIV/AIDS, Malaria, and Other Diseases 
Reducing the burden of communicable diseases is at the 
core of meeting this development goal. 

Goal 8: Develop a Global Partnership for Development 
The most important communicable diseases are being 
addressed through public-private partnerships or 
through product-development partnerships, such as Roll 
Back Malaria; Stop TB; The Global Fund to Fight Against 
AIDS, TB, and Malaria; The Global Polio Eradication 
Program; The Global Alliance for TB Drug Development; 
The Malaria Vaccine Initiative; and The International 
Partnership on Microbicides. 


Source: Author commentary on the Millennium Development 
Goals. Available at: http://www.un.org/millenniumgoals/goals. 
Accessed July 11, 2006. 
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resistance develops. This has contributed to the development 
of TB strains that are resistant to the drugs normally used 
to treat TB. Similarly, some strains of malaria are no longer 
susceptible to treatment with chloroquine. A fundamental 
goal of interventions in public health is to avoid the develop- 
ment of drug resistance as much as possible. As indicated in 
the opening vignette about Maria, drug resistant strains of 
disease are difficult to treat, expensive to treat, and sometimes 
even impossible to treat. 


THE BURDEN OF COMMUNICABLE DISEASES 


Communicable diseases account for about 36% of total 
deaths and about 40% of total DALYs lost annually in low- 
and middle-income countries.! Table 11-3 summarizes the 
major causes of deaths from communicable diseases for 
the world and in low- and middle-income countries. 

The relative importance of communicable diseases, 
compared to non-communicable diseases and injuries, varies 
considerably by region. Figure 11-1 indicates the share of the 
total deaths by region that is represented by communicable 
diseases. Figure 11-1 further highlights the fact that South 
Asia and Sub-Saharan Africa have the highest burden of 
deaths from communicable diseases, relative to other causes 
of death. Communicable diseases are the largest cause of 
death only in Sub-Saharan Africa. 

The relative importance to the burden of disease of spe- 
cific communicable diseases also varies by region. HIV/AIDS 


Case—An individual with a particular disease. 

Case Fatality Rate—The proportion of persons with 
a particular condition (cases) who die from that 
condition. 

Control (Disease Control)—Reducing the incidence 
and prevalence of a disease to an acceptable level. 
Eradication (of Disease)—Termination of all cases of 
a disease and its transmission and the complete elimi- 
nation of the disease-causing agent. 

Palliative Care—End of life care. 

Parasite—An organism that lives in or on another 


organism and takes it nourishment from that 


organism. 


Source: The Author and Centers for Disease Control and Prevention: 
Reproductive Health Glossary. Available at: http://www.cdc.gov/ 
reproductivehealth/EpiGlossary/glossary.htm. Accessed April 15, 
2007. 
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Condition 

Lower Respiratory Conditions 
HIV/AIDS 

Diarrheal Diseases 
Tuberculosis 

Malaria 

Measles 
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Source: Data with permission from The World Bank. Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL. Measuring the global burden of 
disease and risk factors 1990-2001. In: Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. . 


New York: Oxford University Press; 2006:8. 


East Asia and Pacific Europe and Latin America and 
Central Asia Caribbean 
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is of exceptional importance in Sub-Saharan Africa, as is 
malaria. The “neglected” diseases are also much more impor- 
tant in Sub-Saharan Africa than in any other region. 

The burden of specific communicable diseases varies by 
age group. Diarrheal disease, malaria, lower respiratory infec- 
tions, and measles are most important for young children. 
HIV/AIDS and TB are most important for people who are 15 


Middle East and South Asia Sub-Saharan Africa High-Income OECD 
North Africa 


REGION 


to 59 years old, although there is also a substantial TB burden 
for people older than that. In Table 11-4, one can see the lead- 
ing causes of deaths from communicable diseases in low- and 
middle-income countries, by broad age group. 

There are relatively small differences in the distribution of 
deaths from communicable diseases between males and females 
in low- and middle-income countries. However, it is consistently 


the case that TB affects males more than females. It is also true 
that the HIV/AIDS epidemic is being increasingly feminized 
and that HIV/AIDS is now a more important cause of death for 
woman than for men. These can be seen in Table 11-5. 

The section that follows offers additional comments on 
the burden of disease from specific communicable diseases. 


Percent of Total Deaths 
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HIV/AIDS 


Human Immunodeficiency Virus (HIV) and Acquired 
Immune Deficiency Syndrome (AIDS) can justifiably be 
considered the plague of the 21st century. Rarely has a single 
pathogen had a greater impact on the human condition than 


i 


a 
A 


Percent of Total Deaths 


Perinatal conditions 20.7 HIV/AIDS 14.1 
Lower respiratory infections 10 Ischemic heart disease 8.1 
Diarrheal diseases 134 Tuberculosis ig 
Malaria 9.2 Road traffic accidents 5.0 
Measles 62 Cerebrovascular disease 4.9 
HIV/AIDS 3.7 Self-inflicted injuries | 4.0 
Congenital anomalies | a] Violence 3.1 


Whooping cough 2.5 Lower respiratory infections 23 
Tetanus Lg Cirrhosis of the liver 22 
Road traffic accidents ie Chronic obstructive pulmonary disease = 22 


Source: Data with permission from The World Bank. Lopez AD, Mathers CD, Murray CJL. The burden of disease and mortality by condition: data, 
methods, and results for 2001. In: Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. New 


York: Oxford University Press; 2006:70—71. 


Cause Percent of Total Deaths 
Ischemic heart disease 11.8 
Cerebrovascular disease 8.5 
Lower respiratory infections 6.7 
Perinatal conditions 5.4 
HIV/AIDS 5.4 
Chronic obstructive pulmonary disease 4.7 
Tuberculosis 4.1 
Diarrheal diseases 3.6 
Road traffic accidents oil 
Malaria — Pi 


Females 
Cause Percent of Total Deaths 
Ischemic heart disease 11.8 
Cerebrovascular disease 10.7 
Lower respiratory infections 7.4 
HIV/AIDS | 5.2 
Chronic obstructive pulmonary disease 5.1 
Perinatal conditions 4.9 
Diarrheal diseases Det 
Malaria 2.8 
Tuberculosis 2.4 
Diabetes Mellitus 1.8 


Source: Data with permission from The World Bank. Lopez AD, Mathers CD, Murray CJL. The burden of disease and mortality by condition: data, 
methods, and results for 2001. In: Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. New 


York: Oxford University Press; 2006:70. 
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HIV. No cure exists for it. Although effective drugs are avail- 
able to keep HIV/AIDS under control, drug regimens require 
careful adherence and have significant side effects. 

Some of the basic facts about HIV/AIDS are presented in 
Table 11-6. HIV is a virus that can be spread through: 


e unprotected sex 

e mother-to-child-transmission, during birth or 
through breastfeeding 

e blood, including by transfusion and needle sharing 

e transplantation of infected tissue or organs 


The main risk factors for HIV are unprotected sex with 
an HIV-positive person; being born to and breastfed by an 
HIV-positive woman; exposure to the blood of an infected 
person through, for example, transfusion, the sharing of 
needles with an infected person, or a needlestick injury. Being 
an uncircumcised male also increases risk. Females are also 
at greater biological and social risk than males of being 
infected with HIV. Having a sexually transmitted disease also 
increases the risk of HIV infection. 

The efficiency with which the virus is transmitted varies. 
The virus is spread most efficiently from exposure to infected 
blood products and through the sharing of infected needles. 
There is a 90% probability of being infected from a transfu- 
sion of blood from an HIV-positive person.” The efficiency of 


Number of AIDS cases to date—69 million 

Number of AIDS deaths to date—20 million 

Number of people living with HIV/AIDS—39.5 million 

Number of new HIV infections in 2006—4.3 million 

Prevalence among adults—0.1% in East Asia to 5.9% in Sub- 
Saharan Africa 

Prevalence—Two thirds of those living with HIV are in Sub- 
Saharan Africa 

Distribution of infection by sex—21.8 million men; 17.7 
million women 

Children under 15 with HIV—2.3 million 

Number of HIV-positive people on treatment with anti- 
retroviral therapy—1.6 million 


Source: Data from UNAIDS.AIDS Epidemic Update 2006. Availableat: 
http://data.unaids.org/pub/EpiReport/2006/02-Global_Summary_ 
2006_EpiUpdate_eng.pdf. Accessed November 21, 2006. UNAIDS. 
Global Facts and Figures. Available at: http://data.unaids.org/pub/ 


EpiReport/2006/2006112 1_EPI_FS_GlobalFacts_en.pdf. Accessed 
November 21, 2006. 


transmission is also relatively high from sharing needles with 
an HIV-infected person. Sexual transmission depends on the 
type of sexual act and whether the HIV-positive person is 
male or female. Male-to-female transmission is higher than 
female-to-male transmission. The risk of unprotected recep- 
tive anal intercourse is about 30 times greater than it is for 
receptive or insertive vaginal intercourse.’ 

HIV attacks the human immune system. The time from 
becoming infected until one is diagnosed with AIDS can vary 
from as little as 1 year to as many as about 15 years. However, 
without treatment for HIV, about half of those infected will 
be diagnosed with AIDS in 10 years. Infectiousness is high 
during the initial period of infection and also increases as the 
immune system weakens and in the presence of other sexu- 
ally transmitted infections.’ 

As the immune system of an HIV-positive person dete- 
riorates, that person will suffer from a variety of what are 
called opportunistic infections, because they take advantage 
of the person’s compromised immunity. As their HIV disease 
reaches a fairly advanced state, for example, HIV-positive 
people who are not on antiretroviral therapy may fall ill with 
TB, herpes infections, a variety of cancers, and an array of 
significant communicable diseases such as toxoplasmosis and 
cryptococcal meningitis.* 

The main routes of transmission of HIV vary by location. 
In the first phases of the epidemic in high-income countries 
and in Brail, HIV was largely spread through unprotected sex 
among men who have sex with men. In Sub-Saharan Africa, 
the disease has been spread overwhelmingly through unpro- 
tected sex between men and women, especially among those 
engaging in “high-risk behaviors,” such as sex workers and 
their clients and men engaging in sex with multiple female 
partners. In China, the epidemic was centered originally in a 
group of people who received transfusions from blood that 
had been infected with the blood of HIV-positive people. 
From there, it spread largely through sex between men and 
women but also through injecting drug use. In Russia and 
much of the former Soviet Union, the epidemic is being 
driven by injecting drug users who are HIV-positive and who 
share needles. The epidemic is spreading from them largely 
through unprotected sex. 

HIV/AIDS epidemics are categorized as either a “concen- 
trated epidemic,” in which less than 1% of the population of 
adults is HIV positive, or a “generalized epidemic,” in which 
more than 5% of the adult population is infected. When HIV 
first appears in a population, it is generally concentrated in 
certain groups, such as sex workers, truckers, men who have 
sex with men, or injecting drug users. If the virus is controlled 
in these groups, then the spread to the general population can 


be limited. A generalized epidemic means that HIV/AIDS 
has spread to the general population, transmission is wide- 
spread, and prevalence is high. South Africa and Zimbabwe, 
for example, have generalized epidemics. India and Vietnam 
have concentrated epidemics. 

It is estimated that about 40 million people worldwide 
are now infected with the HIV virus, and in the year 2005 
about 2.3 million people died of HIV. It is also estimated 
that about 4.3 million people were newly infected with HIV 
in 2005.° The prevalence of HIV varies considerably by 
region and by country. The prevalence rate of HIV by coun- 
try is shown in Figure 11-2. 

The highest rates of prevalence of HIV/AIDS are in 
Central and Southern Africa. Relatively high rates of HIV/ 
AIDS are also found in several other African countries and 
in parts of the Caribbean. With about 25 million infections, 
Sub-Saharan Africa has about 62.5% of the total number of 
infections in the world and about 75% of the AIDS-related 
deaths.° There is also considerable concern that the HIV/ 
AIDS epidemics in China and India could become general- 
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ized. In addition, there is enormous worry about HIV/AIDS 
in Russia and other parts of the former Soviet Union. This 
stems largely from concerns over social disruptions linked 
with increasing poverty, commercial sex, and injecting drug 
use, all of which fuel the spread of HIV. 

New HIV infections occur predominantly in people aged 
15 to 24.° They also occur among infants due to maternal- 
to-child transmission. In the high-income countries, efforts 
have been made to address maternal-to-child transmission 
and there are almost no such cases any longer. In the high- 
est prevalence countries, however, infants continue to be 
infected through maternal-to-child transmission, although 
efforts have begun to reduce it through drug therapy. 


Tuberculosis 


Some of the basic facts concerning TB are noted in Table 
11-7. 

Almost one third of the world, or about two billion 
people, are infected with tuberculosis. One person is infected 
with TB every second. This leads to about 30 million new 
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Number of people infected worldwide—2 billion 

Number of new TB cases each year—9 million 

Growth in incidence—1% per year 

Number of TB deaths each year—2 million, equal to 5000 per 
day : 

Number of new multi-drug resistant TB cases each year— 
450,000 


Global distribution of prevalence—29% of cases in Sub- 
Saharan Africa; half of all new cases in Bangladesh, China, 
India, Indonesia, Pakistan, and the Philippines 

Global TB targets—70% detection of smear positive cases and 
85% cure of those cases 

Recommended approach to treatment—DOTS (Directly 
Observed Therapy, Short Course) 


Source: Data from: WHO. 2006 Tuberculosis Facts. Available at: 
http://www.who.int/tb/publications/2006/tb_factsheet_2006_1_ 
en.pdf. Accessed November 15, 2006. : 


infections annually and about 9 million people in the world 
with active tuberculosis.° 

Tuberculosis is caused by the bacteria Mycobacterium 
tuberculosis, and it is spread through aerosol droplets. People 
breathe in the TB bacteria from other infected people. 
Tuberculosis can affect all organs of the body, but 80% of 
cases infect the lungs. 

Not everyone infected with TB becomes sick with it. 
Rather, the TB remains latent in the bodies of about 90% of 
those infected and they do not have active TB disease. People 
with latent TB do not spread TB to others. 

The nature of latent TB is extremely important, espe- 
cially in an age of HIV, because latent TB can become active 
when people’s immune systems become weak. This could 
occur because of immune suppressing drugs or because of 
illness such as some cancers, diabetes, or HIV. Thus, the large 
pool of people in the world with latent TB infection presents 
a very significant risk of developing active TB infection if 
they become infected with HIV. 

An untreated person with active pulmonary TB can infect 
10 to 15 people annually. If left untreated, about one third of 
those with active TB will die, one third will self-cure, and one 
third will remain infectious to others. Pulmonary TB can be 
spread from person to person, but people with TB in other 
organs generally do not spread TB. Active TB is characterized 
by a persistent cough for more than 3 weeks, decreased appe- 
tite, general weakness, and profuse night sweats. 


In terms of the extent to which people can spread pul- 
monary TB, there are two forms of TB disease. One is called 
smear positive and the other is called smear negative. The 
recommended means for diagnosing TB in low- and middle- 
income settings is through a microscopic examination of 
smears of sputum from a person suspected of having TB. 
Smear positive TB cases are those in which the presence of 
TB bacteria is confirmed by microscopic examination. They 
are the most contagious, and in resource-poor settings, they 
receive priority for treatment.° 

The TB-HIV interface is a very important public health 
issue in terms of TB transmission and morbidity and mor- 
tality for both TB and HIV. The Jifetime risk of developing 
active TB for a person who is not infected with HIV is 10%. 
If a person is HIV-positive, however, the annual risk of devel- 
oping active TB is 10%; thus, after 8 years, the HIV-positive 
individual has an 80% chance of developing active TB. HIV/ 
AIDS is also associated with a higher proportion of TB that is 
not pulmonary, compared to TB in people who are not HIV- 
positive. In addition, TB in HIV-positive people is often very 
difficult to diagnose. 

Tuberculosis kills between two and three million people 
each year, equal to one person every 10 seconds, and is 
responsible for 30-40% of the mortality from HIV/AIDS. 
Most of the infections, cases, and deaths are in adults. Africa 
has the highest estimated incidence with 356 new cases per 
100,000 population, but the most populous countries of Asia, 
such as Bangladesh, China, India, Indonesia, Pakistan, and 
the Philippines annually comprise half of the total number 
of new cases in the world.® 

TB is the fifth most important cause of death world- 
wide, with 1.6 million deaths annually. Seventy-five% of the 
TB infections and deaths occur in the most productive age 
group—those who are 15 to 54 years old.° There are about 8.8 
million new cases of TB each year and about half are sputum- 
smear-positive. TB accounts for 36 million DALYs annually, 
which is 2.3% of the world’s total. Men are more frequently 
infected than women with TB, possibly because of reporting, 
but also because of exposure and, perhaps, susceptibility. 
Nonetheless, TB is also a leading killer of women, with about 
550,000 female deaths attributed to TB annually.” 

The number of cases of TB is declining in most high- 
income countries and new cases there are often among immi- 
grants from low-income countries. However, in much of the 
developing world the number of cases is increasing, largely 
fueled by HIV/AIDS. Cases had also been growing in Russia 
and the former Soviet Union, also driven by HIV/AIDS, the 


social dislocation noted earlier, and breakdowns in the health 
system. 


The main risk factors for TB are exposure to a person 
infected with TB, living in crowded circumstances, under- 
nutrition, HIV, inadequate health care, and other conditions 
that weaken the immune system. TB is overwhelmingly a 
disease of the poor because it is they who have the most 
exposure to these risk factors. 

There has been an increase in TB infections that are 
resistant to one or more TB drugs. These forms of TB are 
called drug-resistant TB, multidrug-resistant TB (MDR TB), 
and extensively drug-resistant TB (XDR TB). An underlying 
cause for the development of resistant forms of TB is the 
failure to complete TB treatment, as was the case for Maria 
in one of the opening vignettes. However, it is also possible 
to be infected with drug-resistant TB directly from another 
person. Drug-resistant strains are found in many countries 
and are difficult and expensive to treat. Drug resistance is 
especially important in countries in which TB programs are 
weak or have fallen into disarray, as in many of the very poor 
countries, Russia, and in countries with high rates of HIV. 
In 2006, a number of cases of XDR TB were found in South 
Africa among HIV patients, and 52 of 53 patients died within 
25 days, despite being on HIV treatment. This caused consid- 
erable alarm in the public health community.’ A global effort 
is now underway to determine the extent of XDR TB. 


Malaria 


Malaria is caused by parasites in the genus Plasmodium 
and there are four species of malaria parasites that infect 
humans. They are Plasmodium falciparum, Plasmodium 
vivax, Plasmodium ovale, and Plasmodium malariae. These 
parasite species exist in different proportions in different 
regions of the world. Plasmodium falciparum, for example, 
dominates in Africa, Plasmodium vivax occurs in temper- 
ate zones, and Plasmodium ovale is found in South Asia 
and tropical Africa. The disease is spread by the bite of the 
female Anopheles mosquito. Essentially, the mosquito car- 
ries the parasite from an infected person to an uninfected 
person. 

Malaria infects 300 to 500 million people annually, kills 
1.2 million people each year, and causes over 40 million 
DALYs lost annually, which is equal to 2.9% of the global 
total.!° Malaria is the ninth leading cause of death in low- 
and middle-income countries and the fourth leading cause 
of death in children aged 0 to 14 in those countries. Sub- 
Saharan African children account for 82% of the malaria 
deaths worldwide. About 11% of the childhood deaths 
worldwide are attributed to malaria." 

The most important risk factor for malaria is being bit- 
ten by mosquitoes that carry malaria. This risk varies with the 
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feeding habits of various species of mosquitoes, the climate, 
and the time of year. Some people have a degree of immunity 
to malaria from having grown up in malarial zones and the 
risks of contracting malaria increase if one does not have 
such immunity. 

Pregnant women are at high risk of giving birth to low 
birthweight children, and they and their fetuses are at high 
risk of anemia and death because of malaria. It is estimated 
that 45 million pregnancies occur annually in malaria 
endemic areas of Africa and 23 million occur in high malaria 
transmission areas. 3 to 15% of African mothers suffer severe 
anemia, accounting for 10,000 malaria-related anemia deaths 
per year. Globally, malaria causes about 30% of low birth 
weight in newborns and between 75,000 and 200,000 infant 
deaths per year."! 


Diarrheal Disease 


As briefly discussed in Chapter 10, diarrhea is caused by cer- 
tain bacteria, viruses, and/or parasites that are transmitted 
by contaminated water or food through the fecal-oral route, 
such as Shigella sp., Salmonella sp., Cholera vibrio, rotavirus, 
and Escherichia coli. Diarrheal disease agents can be spread 
by dirty utensils, dirty hands, or flies. Diarrhea causes severe 
dehydration and a loss of body water and can kill infants and 
young children very quickly. Poor recognition of the extent of 
illness, failed home care, and lack of knowledge about simple 
therapies increase the severity of diarrhea. Diarrheal diseases 
can be prevented by access to safe drinking water, improved 
sanitation, and the carrying out of more hygienic personal 
behaviors, such as hand washing. 

Diarrheal diseases most significantly impact the poor, 
especially children in developing countries.'* Poor housing, 
crowding, lack of safe water and sanitation, cohabitation with 
domestic animals, lack of refrigeration for food storage, and 
poor personal and community hygiene all contribute to the 
transmission of diarrheal disease agents. In addition, poor 
nutrition contributes to poor immunity and increases the 
frequency and severity of diarrhea. 

Diarrheal disease mortality has decreased significantly 
since the 1980s from an estimated 4.6 million deaths to the 
1.8 million estimated today, which is about 17% of all child- 
hood deaths. The decline is due to improved nutrition of 
infants, better disease recognition, improved care seeking, 
and appropriate use of oral rehydration therapy, as discussed 
in the case studies in Chapters 5 and 10. Nonetheless, the bur- 
den of diarrheal disease remains very substantial. Diarrhea 
is a major cause of death and sickness for children younger 
than five years. Children suffer about 3.2 episodes of diarrhea 
annually but rates vary worldwide." It is estimated that there 
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are 113 million episodes of bloody diarrhea in children under 
5 each year caused by Shigella." 


Neglected Diseases 


Another set of diseases, which are increasingly referred to as 
neglected diseases, are associated with significant morbidity 
and economic loss. About 4.2 billion people are at risk of 
these diseases in 142 countries. These diseases account for 
24% of total DALYs lost annually from communicable dis- 
eases, and 20% of the communicable disease deaths.'* Those 
most affected are children. Ascaris, trichuris, and hookworm 
infect 1.2 billion, 800 million, and 740 million people world- 
wide, respectively.'* As with other tropical infectious diseases, 
Africa bears the brunt of morbidity and mortality. 

Neglected diseases include helminthic worm, protozoan, 
and bacterial infections, a few of which are discussed here. 


Helminth Infections: 


Soil-transmitted Helminth infections: 
Ascariasis-Trichuriasis-Hookworm 
Lymphatic Filariasis (Elephantiasis) 
Onchocerciasis (River Blindness) 
Schistosomiasis 
Dracunculiasis (Guinea Worm) 


Protozoan Infections: 


Leishmaniasis (Kala-azar) 
African Trypanosomiasis (Sleeping Sickness) 
Chagas’ Disease 


Bactenal Infections: 


Leprosy 
Trachoma 
Buruli Ulcer 


The life cycles of the soil transmitted helminth infec- 
tions are similar. The worms live in the gastrointestinal 
tract of humans. They produce eggs, which are passed out 
with the human feces. Those who ingest them are at risk 
of becoming infected. Hookworms can produce anemia in 
their human hosts. In addition, children with the heaviest 
burden of worms are at risk of impaired mental and physi- 
cal development.'> The burden of worms varies, with 20% of 
those infected harboring 80% of the worms.'° 


The most important risk factors for soil-transmitted 
helminths are: 


¢ being an agricultural worker 
* poverty, poor sanitation, lack of clean water 
e living near wet, warm areas!5 


Lymphatic filariasis is caused by a nematode worm that 
is carried from and infected to an uninfected person with 
the bite of a mosquito. The nematode Wucheria bancrofti, 
which is the cause of this illness, is present in many of the 
humid and tropical parts of the world. Female worms pro- 
duce microfilariae that enter the bloodstream and can cause a 
variety of manifestations. Among the most disabling of these 
problems are swelling of the genitalia and of the limbs, which 
are both debilitating and stigmatizing."° 

Schistosomiasis is another neglected disease of impor- 
tance. It is caused by the liver fluke, a trematode. People 
with schistosomiasis release fluke eggs in their urine or their 
feces. The flukes enter into fresh water snails, from which 
they emerge into the water. The flukes penetrate the skin 
of a human when they are wading, bathing, or working in 
water that has been infected. One form of the fluke causes 
manifestations in the intestinal track and liver. Another form 
causes problems in the urinary track. Over time, these can 
lead to severe disease of the urinary track or liver, among 
other things.’” 

The burden of some of the most important neglected 
diseases in Africa is shown in Table 11-8. Additional com- 
ments on onchocerciasis appear in the case study in Chapter 
tas 


THE COSTS AND CONSEQUENCES OF 
COMMUNICABLE DISEASES 


The economic and social costs of the enormous burden of 
communicable diseases are very high. First, these diseases 
constrain the health and development of infants and children, 
often by having an impact on their schooling and on their 
productivity as adult workers. Second, stigma and discrimi- 
nation against people with HIV, those with TB, and those 
with a variety of other debilitating communicable diseases, 
such as leprosy and lymphatic filariasis, are strong and per- 
vasive. Third, adults who suffer from the diseases discussed 
in this chapter suffer substantial losses in productivity and 
incomes. Fourth, families spend considerable sums of money 
trying to treat these illnesses. Fifth, high rates of infectious 
diseases in any country reduce investments in that country’s 
development. Some of the economic and social consequences 
that relate more specifically to AIDS, TB, malaria, and the 
neglected diseases are discussed briefly here. 


HIV/AIDS 


HIV/AIDS has enormous social and economic consequences, 
especially in high prevalence countries in Sub-Saharan African 
countries, which go beyond the usual impact of diseases on 
morbidity and mortality. Rather, HIV/AIDS affects family 
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cohesion, business, trade, labor, the armed forces, agricultural 
production, education systems, governance, public services, 
and even national security. 

In the absence of treatment, the person infected with 
HIV will eventually become sicker, progress to full blown 
AIDS, and suffer from a variety of opportunistic infections, 
as noted previously. As this happens, the person becomes 
less able to work, loses part or all of his or her income, and 
becomes dependent on others for care. The caretaker may 
also lose his or her income. 

This cycle has caused enormous economic losses to indi- 
viduals and their families, especially in Sub-Saharan Africa. A 
study done in Tanzania, for example, indicated that men with 
AIDS lost an average of 297 days of work over an 18-month 
period and women lost an average of 429 days of work over 
that same period, which implies that these women were essen- 
tially unable to attend to any of their normal tasks.'* A study in 
Thailand showed that families that suffered from AIDS lost an 
average of 48% of their income as a result of their illness."* 

Another important consequence of HIV/AIDS is the 
creation of an exceptional number of orphans. When speak- 
ing of HIV/AIDS, an orphan is defined as an individual 15 
years old or younger who has lost one or both parents to the 
disease. It is estimated that there are 15 million HIV/AIDS 
orphans and that this number could rise to 25 million by 
2010.° Despite efforts by many families to care for their rela- 
tives, many orphans do not have anyone with whom to live 
and may resort to living on the street, where they fall into 
commercial sex and crime. 

HIV/AIDS is a highly stigmatized condition, as are a 
number of other communicable diseases. HIV/AIDS, how- 


ever, has a special stigma because people in many societies 
believe that people acquire HIV/AIDS because they engage 
in behaviors that society does not sanction, such as men who 
have sex with men, commercial sex work, or injecting drug 
use. Understanding the notion of stigma and discrimina- 
tion against people with HIV is central to understanding the 
HIV/AIDS epidemic. 

In fact, stigmatization of HIV in many societies has led 
to unwillingness to allow people with HIV to attend schools 
or be employed, get health care, live in certain places, or 
even live with their families. Stigma has also been a major 
constraint to people’s getting tested or treated for HIV. It has 
also complicated prevention efforts in some settings by driv- 
ing underground some of the very people it is important to 
reach, such as sex workers and injecting drug users. 

For the poorest developing countries, the direct cost of 
AIDS treatment is very expensive compared to per capita 
income and per capita health expenditure, even at the 
reduced prices for those drugs that have been agreed upon 
globally. In fact, the cost of providing drugs and related labo- 
ratory and clinical services costs is generally at least $300 per 
patient, per year. Yet, many of the low-income countries that 
are providing AIDS drugs to people living with HIV/AIDS 
normally spend only about $5 per person per year on health. 
It will be difficult for low-income countries with high HIV 
prevalence to support the treatment of a large share of people 
living with HIV/AIDS without considerable and sustained 
external assistance. 

The increasing attention paid to HIV has been positive 
in many ways. However another cost of HIV/AIDS is the 
extent to which attention to it diverts human and financial 
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resources away from other health priorities, such as child 
health or the neglected diseases. Striking an effective and 
equitable balance between HIV/AIDS and other public health 
priorities is a challenge for many countries. 

Many studies of the impact of HIV/AIDS have been used 
to help convince governments that failure to address HIV 
early could result in lower economic growth of their country. 
Overall, the studies suggest that HIV/AIDS will have a large 
impact on the economic growth of high-prevalence countries 
in Africa, largely because it tends to strike people in their 
most productive years.” The higher the prevalence and the 
more families that use their savings to help pay for the costs 
of illness, the more likely HIV is to have a negative impact on 
the growth of per capita income.” 


TB 


The cost of TB to families, communities, and countries is very 
high, given the large number of people who are sick with TB, 
the relatively long course of the illness, and the losses people 
face when they do have TB. A study of TB in India suggested 
that those sick with TB lost about 3 months of wages, spent 
an amount equal to about one quarter of national income per 
capita on care and treatment, and took on debts to pay for 
this care that were equal to about 10% of per capita income.”! 
A similar study on Bangladesh indicated that those sick with 
TB lost 4 months of wages.” A Thai study showed that TB 
patients spent more than 15% of their annual wages on TB, 
that 12% of them took out bank loans to help make up for 
the costs of their illness, and that 16% sold part of their prop- 
erty to finance the costs of dealing with their illness.”° 

There are also significant social costs associated with TB. 
Because of the stigma associated with TB, females who get 
infected are often shunned by their families. In one Indian 
study, 15% of the women with TB faced familial rejection.” 
In another Indian study, 8% faced rejection.”! 

A study of the macroeconomic impact of TB suggested 
that the economic growth of a country is inversely correlated 
with the rate of TB. Every increase of 10% in the incidence 
of TB was associated with lower annual economic growth 
of 0.2-0.4%.> A study of the economic costs of TB in the 
Philippines indicated that the annual economic loss due to 
morbidity and premature mortality from TB was equal to 
almost $150 million. In addition, the cost to the Philippines 


of treating all of the expected cases of TB would be between 
$8 million and $29 million. 


Malaria 


The cost of malaria at the family level is significantly less 
than the costs of HIV/AIDS and TB but is still substantial 


because individuals often have malaria up to five times per 
year. In one study in Ghana, for example, there were 11 cases 
of malaria per household, per year, on average.'* These same 
studies showed that individuals lost one to five work days per 
episode of malaria, that the indirect cost of dealing with their 
illness was greater than the direct costs of treatment, and that 
each episode of malaria probably cost an adult about 2% 
of his annual income.'* In many African countries, malaria 
typically accounts for 20-40% of outpatient visits at health 
facilities and 10-15% of hospital admissions.” 

Over $3.5 billion is lost annually due to malaria in 
Africa alone.”’ Roll Back Malaria suggests that the economic 
costs of malaria in countries with a high malaria burden is 
about 1.3% per year loss of GDP. One study suggested that a 
10% reduction in malaria was associated with a 0.3% higher 
increase in economic growth. Clearly, malaria in Sub-Saharan 
Africa is a deterrent to trade, business development, tourism, 
and foreign investment.” 


Neglected Diseases 


As noted earlier, neglected diseases cause over 500,000 deaths 
and 57 million DALYs annually. They also cause a great deal 
of long-term disability, disfigurement, and suffering.*° Studies 
of the economic costs of these diseases have been limited. 
However, an extensive study done in Kenya indicated that de- 
worming improved school attendance better than any other 
investment, which should ultimately lead to higher earnings 
for the students than they would otherwise have.*! A study 
of hookworm in the southern part of the United States in 
the early part of the 20th century showed that hookworm 
infection was associated with a 23% reduction in school atten- 
dance.” It has already been noted that parasitic infections are 
associated with reduced weight gain, lower height, anemia, 
and lower productivity and capacity for wage earning. 


ADDRESSING THE BURDEN OF DISEASE 
HIV/AIDS 


Despite considerable and increasing efforts, there is not yet 
either a preventive or therapeutic vaccine for HIV/AIDS. In 
the absence of such a vaccine, halting the spread of HIV will 
have to focus on the prevention of new infections. Yet, despite 
25 years of efforts to prevent HIV, there is little rigorous 
evidence about the most cost-effective approaches to preven- 
tion. Nonetheless, some evidence is emerging, as discussed 
below. 

The few successful prevention efforts that have occurred, 
such as in Thailand and Uganda, have consistently been associ- 
ated with a number of factors related to strong political leader- 
ship and commitment and open communications including: 


¢ Sustained political leadership at the highest levels 

e Involvement of a broad range of civil society efforts 
to address HIV/AIDS, including opinion leaders and 
religious leaders 

e Broad-based programs to change social norms in the 
population 

e Open communication about HIV/AIDS and related 
sexual matters 

e Programs to reduce stigma and discrimination? 


In addition, we also know that to be successful, preven- 
tion efforts need to include: 


e Good epidemic surveillance 

e Information, education, and communication 

e Voluntary counseling and testing 

e Condom promotion 

e Screening and treatment for sexually transmitted 
infections 

e Prevention of mother-to-child-transmission through 
avoiding pregnancy, antiretroviral treatment, and 
breast milk substitutes 

e Interventions that target populations that transmit 
the virus from high-risk to low-risk populations 

e Prevention of blood-borne transmission through 
blood safety, harm reduction for injecting drug users, 
and universal precautions in healthcare settings.** 


Some additional comments on prevention efforts follow. 

First, the approach to prevention will need to vary with 
the nature of the epidemic. In low-level and concentrated 
epidemics, the focus can be on changing the behaviors of 
those who engage in high-risk behaviors. The approach to 
prevention in a more generalized epidemic, however, will 
need to be much broader.” 

Second, there is an emerging consensus globally that an 
integrated “ABC” approach to HIV/AIDS prevention is 
needed but that the weights given to different parts of the 
approach must vary depending on the nature of the epidemic 
and the cultural background of each country. “ABC” stands 
for abstinence, being faithful, and correct and consistent con- 
dom use. Major elements of this approach include the pro- 
motion of safe sexual behavior, correct and consistent use of 
condoms for those practicing high-risk behaviors, delay 
of sexual debut for youth, abstinence until marriage, partner 
reduction, and fidelity. There is a concern globally, however, 
to ensure that such an approach, and the weights given to 
different parts of it, is evidence-based, especially relating 
to the promotion of abstinence. 

There has been a considerable degree of discussion 


in recent years of appropriate approaches to testing and 
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counseling. From the inception of the HIV/AIDS epidemic, 
concern for stigmatization of HIV-positive people has caused 
governments to undertake testing and counseling with com- 
plete confidentiality of the person being tested and only on 
a voluntary “opt in” basis. Recently, however, there has been 
an increasing concern that it is important to raise the share 
of people who are tested, particularly in high prevalence 
settings, because most people do not know their status and 
most infections are spread at the early stages of infection. 
Therefore, a number of countries, led by Botswana, now 
offer an HIV test whenever people have contact with the 
health system, with the possibility of “opting out” of testing. 
The advocates of this approach hope that it will lead to more 
people knowing their HIV status as early as possible, thereby 
enabling them to avoid infecting others. 

There has also been increasing attention to trying to 
stem maternal-to-child transmission of HIV. The most cost- 
effective measure to reduce maternal-to-child transmission | 
of HIV is to avoid unwanted pregnancies of HIV positive 
women through contraception. Providing antiretroviral 
therapy to pregnant women infected with HIV is also cost- 
effective because this may prevent about one third of the 
women from having a baby who is HIV-positive. Little infor- 
mation is available on the cost-effectiveness of breast milk 
substitutes. However, if a women is going to breastfeed her 
baby, the baby is less likely to be HIV-positive if the mother 
exclusively breastfeeds, weans early, and then provides food 
to the baby because mixing breast milk and food raises the 
risk that the baby will become HIV-positive.*° 

The promotion, distribution, and social marketing of con- 
doms encourages correct and consistent use of condoms and 
lowers the rates of sexually transmitted infections (STIs) 
and HIV. However, there are limited data on the cost- 
effectiveness of these approaches. At least in the early 
stages of an HIV epidemic, it appears that screening for and 
treatment of STIs can be a cost-effective way of preventing 
Hive’ 

There is good evidence that needle exchanges are effec- 
tive in high-income countries, but there are little data on 
such programs in low- and middle-income countries. There 
is widespread agreement that blood safety is cost-effective 
and must be a high priority in all settings. There is evidence 
that circumcised males are 40—60% less likely to be infected 
with HIV than uncircumcised males;*” however, there are 
little data about how one can manage a cost-effective pro- 
gram for adult circumcision, especially in the face of cultural 
obstacles in many settings.** Thus, a number of efforts are 
now underway to design programs for adult circumcision as 
a component of HIV/AIDS prevention activities. 
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There is also considerable support for linking treatment 
and prevention programs. The question of what is the most 
cost-effective approach to treatment, however, is complicated 
by the limited available evidence. It appears that community- 
based approaches to palliative care of people who are HIV- 
affected are likely to be highly cost-effective, and certainly 
more cost-effective than care provided by healthcare profes- 
sionals in the homes of the affected. Community-based food 
supplementation programs can also be cost-effective.” In 
addition, there is good evidence that putting people who are 
affected with HIV on the antibiotic cotrimoxazole can be a 
cost-effective way to reduce the risk and delay the onset of 
opportunistic infections.” 

Widespread use of antiretroviral therapy has only begun 
in the developing world, outside of a small number of coun- 
tries such as Thailand and Brazil, in the last several years. It 
is too early, therefore, to have definitive evidence about the 
most cost-effective regimens for treatment of HIV infection. 
Calculating cost-effectiveness of these drugs will not be 
simple because there are many different regimens, each drug 
has different side effects, and patients have to change regi- 
mens when they develop side effects or resistance. 
Nonetheless, evidence needs to be gathered continuously on 
the cost-effectiveness of various regimens. 

As a rule of thumb, low-income countries should aim to 
place about 15% of those infected on drug therapy, because 
they will be the ones most in need clinically and because these 
countries are unlikely to be able to place all of their patients 
with HIV on treatment as soon as they are diagnosed. Once 
the patient is under treatment, it is exceptionally important 
that they take all of their drugs exactly as prescribed in order 
to avoid developing resistance. If the drugs are discontin- 
ued because of interrupted supply, poor compliance by the 
patient, or poor performance of the health system, then 
resistance may develop and the patient may require more 
expensive second-line drugs. Drug resistant strains of HIV 
also pose risks to others, who can become infected with them 
directly from others and then face difficulties finding effec- 
tive drug regimens for their strain of HIV. 

Overall, effective HIV/AIDS therapy depends on indi- 
viduals accessing counseling and testing, a definitive HIV test, 
a clinical diagnosis of the patient, a laboratory assessment 
of the individual’s immune status with a CD4 cell count, 
patient adherence to their drug regimen, sound nutrition 
of the patient, and sound and continuous monitoring and 
evaluation of the patient. About 1.6 million people in the 
developing world are now receiving antiretroviral therapy.° 


The world has set a goal of universal access to treatment for 
HIV by 2010, 


TB 


There is a vaccine for TB called BCG that is a standard part of 
the Expanded Program of Immunization for Children. The 
vaccine reduces severe TB in children but because children 
are not important transmitters of TB, the vaccine has little 
impact on the overall incidence or prevalence of TB.” Rather, 
the control of TB depends on effective treatment of active 
tuberculosis. In many respects, implementing a poor TB pro- 
gram is worse than not having a TB program at all because a 
poor TB program can give rise to drug-resistant TB. 

The treatment strategy for TB is called DOTS: Directly 
Observed Therapy, Short-Course. DOTS consists of a 6- 
month regimen that normally includes four drugs—isonia- 
zid, rifampin, pyrazinamide, and ethambutol—for the first 
2 months—and then isoniazid and rifampin for the follow- 
ing 4 months. DOTS is just what it says—a relatively short 
course of therapy directly observed by a local care provider 
or community member, compared to the longer course that 
had previously been given without such observation. 

The DOTS strategy has five essential components: 


e Sustained political commitment to a national TB pro- 
gram; 

e Access to quality-assured sputum smears and micros- 
copy; 

e Standardized regimens of short-course chemotherapy 
under direct observation; 

e Regular uninterrupted supply of quality-assured anti- 
TB drugs; and, 

e Monitoring and evaluation for program supervi- 
sion.° 


Once an active case of TB is identified, appropriate 
drugs are required in adequate supply for 6 months. Patient 
compliance with the TB regimen is required for effective 
therapy and direct observation is meant to ensure appropri- 
ate treatment for the entire course. Healthcare workers, NGO 
staff, community volunteers and leaders, such as teachers, 
religious leaders, and other community members, provide 
observation. They are sometimes the holders of the medicine, 
as well as the persons who observe TB patients taking their 
medicines. 

The TB drugs needed to cure a single case of active TB 
can be purchased in low- and middle-income countries for 
as little as $15. Treating active TB with DOTS is very cost- 
effective and ranges from $5 to $50 per DALY gained in most 
regions.*' BCG is cost-effective in reducing severe cases of 
childhood TB in high prevalence settings. Treating multi- 
drug-resistant TB is also relatively cost-effective. 


HIV and TB 


There is a direct relationship between HIV in adults who 
are 15 to 49 years old and TB. In many countries with high 
HIV prevalence, 60% or more of those with active TB are 
HIV-positive, as noted earlier. TB control programs can 
help to identify HIV-positive patients and AIDS programs 
should always determine if an HIV-positive person has TB. 
Unfortunately, the treatment of a person who is co-infected 
with HIV and TB is complicated. Efforts are underway to see 
if DOTS or a “DOTS-like” approach to antiretroviral therapy 
can be helpful to ensuring high patient adherence with their 
HIV drug regimen, even if HIV drugs need to be taken for a 
lifetime. 


Malaria 


Despite many years of effort, there is still no vaccine against 
malaria. However, there is widespread agreement on the key 
interventions required to “roll back” malaria. These include: 


e Prompt treatment of those infected 

e Intermittent preventative therapy for pregnant 
women 

e Insecticide-treated bed nets for people living in 
malarial zones 

e Indoor residual spraying of the homes of people in 
malarial zones 


The Abuja Declaration of 2000 has three objectives for 
reducing malaria mortality and morbidity in Africa, with the 
understanding that their achievement by 2005 will be chal- 
lenging. The Declaration states that 60% of children should 
receive prompt and effective treatment, 60% of pregnant 
women should receive intermittent preventive therapy, and 
60% of children and pregnant women should sleep under an 
insecticide-treated bed net.*? Each intervention holds great 
promise but a great deal remains to be done before these 
goals can be realized. 

Appropriate treatment of malaria is essential to reduce 
malaria morbidity and mortality. If people with malaria are 
treated promptly, then mosquitoes that bite them will not 
carry malaria to another person. Drugs such as cholorquine, 
fansidar, and mefloquine are being used but face growing 
levels of drug resistance. 

Artemisinin, a new drug for malaria, is now being used 
in combination with other anti-malarial drugs in areas where 
malaria is resistant to other drugs. Efforts are also under- 
way to get artemisinin into use as soon as possible in all 
malarial areas, so that the advent of resistance can be delayed. 
Treatment with artemisinin plus other anti-malarial drugs 
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is referred to as ACT, which stands for artemisinin-based 
combination therapy. Effective therapy depends on accurate 
laboratory diagnosis and appropriate case management. In 
addition, pregnant women are being treated with intermit- 
tent preventive therapy from between 18 and 24 weeks of 
their pregnancy through delivery to reduce complications 
and deaths from malaria among this group of people. 

The use of bed nets and eliminating mosquito breeding 
sites represent additional means of malaria control. Bed nets, 
impregnated with a biologically safe insecticide, are being 
widely distributed and sold by governments, donors, and 
the private sector. Spraying the inside of homes, or indoor 
residual spraying, is also to be carried out. Reducing the 
number of mosquitoes that carry malaria at the community 
level relies on effective communication and commitment 
by local leaders, the identification of breeding sites, and the 
availability of appropriate larvicides and/or tools to drain 
potential breeding sites. However, reducing the number of — 
mosquitoes, called source reduction, is particularly difficult 
in Africa because the vector, Anopheles gambiae, is ubiquitous 
and breeds in all types of standing water. 


Diarrhea 


There are five major disease prevention strategies for diar- 
thea. Perhaps most effective is the promotion of exclusive 
breastfeeding for 6 months. This is advantageous to the child 
and mother because the child receives both maternal anti- 
bodies and a nutritious and uncontaminated meal. Mothers 
benefit from an increased birth interval and a healthier child. 
The second prevention intervention is improved comple- 
mentary feeding, introduced with breastfeeding after 6 
months. Third, is rotavirus immunization, which will be 
increasingly cost-effective as the vaccines are more afford- 
able in low- and middle-income countries. Diarrhea from 
rotavirus kills about 600,000 children under five years each 
year.* The next strategy is increased measles immunizations. 
Data indicate a clear link between measles immunization 
and reduced incidence and deaths from diarrhea. If measles 
coverage is increased, especially in Africa, then the burden of 
diarrheal disease will decline. The fifth prevention strategy is 
improving access to safe water supply and sanitation. Clean 
water and appropriate sanitation will reduce diarrheal disease 
incidence. Furthermore, hand washing can reduce diarrhea 
incidence by 3%.“4 

Three case management interventions can significantly 
reduce the severity and mortality of diarrheal disease. The 
use of oral rehydration therapy (ORT) is the most cost-effec- 
tive case management intervention, especially if homemade 
solutions are administered. Although the use of ORT has 
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expanded globally, only about 49% of the diarrhea cases 
worldwide are managed with ORT or home fluids.'? Second, 
it is estimated that zinc supplementation during an acute 
diarrhea episode for 10 to 14 days during and after diarrhea 
could prevent 300,000 deaths per year.* Third, antibiot- 
ics can be given for bloody diarrhea, primarily caused by 
Shigella infection. However, delivering this intervention 
where it is most needed may depend on careful training 
of non-physician healthcare personnel because most low- 
income and many middle-income countries do not have 
enough physicians living in places where they are most 
needed. 


Neglected Diseases 


Many poor people in low- and middle-income countries suf- 
fer from more than one of the neglected diseases. A “rapid- 
impact” package can simultaneously treat seven of the major 
neglected diseases including ascariasis, hookworm, trichuria- 
sis, lymphatic filariasis, onchocerciasis, schistosomiasis, and 
trachoma. For less than $1 per person per year, plus dona- 
tions of five key drugs, scaling-up a rapid-impact package 
is feasible. Integrating the control of neglected diseases and 
malaria control in Africa is also feasible. This package, aimed 
at a large and underserved population, could reduce disease 
burden significantly and could enhance productivity in many 
African nations. 

Many policy makers have ignored neglected tropical 
diseases in favor of HIV/AIDS, TB, and malaria. However, 
the geographic overlap of many neglected diseases with HIV/ 
AIDS, TB, and malaria makes an integrated control effort 
possible. Drugs for neglected diseases could be deployed 
through existing health systems and communities and linked 
to other disease control efforts. In this case, the burden of 
neglected diseases could be reduced for over 500 million peo- 
ple at an estimated cost of $0.40 per person treated, including 
the donated drugs, which would be extremely cost-effective. 


CASE STUDIES 


The control of communicable diseases remains challenging. 
However, important progress has been made against some 
of these diseases. Given the exceptional importance of com- 
municable diseases in low-income countries, this chapter 
includes five case studies. One of them examines the efforts 
of Thailand to address sexually transmitted diseases and 
HIV/AIDS. Another discusses China’s attempt to control 
TB through DOTS. The third reviews the exceptional global 
effort to eradicate polio. The last two cases concern neglected 
diseases, one on Chagas disease in Latin America and another 
on trachoma in Morocco. Those interested in more detail 


on the cases can consult Case Studies in Essential Health: 
Millions Saved.*° 


HIV/AIDS in Thailand 


Preventing HIV/AIDS and Sexually Transmitted Infections 
in Thailand 


Background 


In Thailand, approximately 1 in every 60 persons is infected 
with HIV/AIDS and 75,000 children have been orphaned by 
AIDS.**8 Between 1989 and 1990, HIV among sex workers 
tripled, from 3.1% to 9.3% and a year later reached 15%. 
Over the same period, the proportion of male conscripts 
already infected with HIV when tested on entry to the army 
at age 21 rose six-fold, from 0.5% in 1989 to 3% in 1991.* 


The Intervention 


In 1989, Dr. Wiwat Rojanapithayakorn, director of a regional 
office in Communicable Disease Control in Thailand’s 
Ratchaburi province, sought to curb AIDS by making sex in 
brothels safe, going well beyond the government’s approach 
of raising awareness through mass advertising and education 
campaigns. Knowing that he could only be effective with 
political support, he sought the cooperation of the provincial 
governor. The steep rise in AIDS persuaded the governor to 
acquiesce, even though prostitution is illegal in Thailand and 
the government’s intervention could imply that it tolerated 
or even condoned it. 

A program was launched with one straightforward rule 
for all brothels in Ratchaburi: no condom, no sex. Until then, 
brothels had been reluctant to insist that their clients use con- 
doms for fear of losing them to other establishments where 
condoms were not required. However, with condoms manda- 
tory in all brothels, the competitive disincentive to individual 
workers and brothels was removed. Health officials, with the 
help of the police, held meetings with brothel owners and sex 
workers to provide them with information and free condoms. 
Men seeking treatment for sexually transmitted infections 
(STIs) were asked to name the brothel they had last visited 
and health officials would then visit the establishment to 
provide more information. This pilot program had dramatic 
results, bringing down STIs in Ratchaburi within just a few 
months.” In 1991, the National AIDS Committee, chaired 
by Prime Minister Anand Panyarachun, adopted this “100% 
condom program” at the national level. 


The Impact 


Condom use in brothels nationwide increased from 14% in 
early 1989 to more than 90% by June 1992.°° An estimated 


200,000 new infections were averted between 1993 and 2000. 
New STI cases fell from 200,000 in 1989 to 15,000 in 2001, while 
the rate of new HIV infections fell fivefold between 1991 and 
1993-1995." Such dramatic results have raised questions about 
their accuracy, as well as about their real causes, but indepen- 
dent studies have found the program to be genuinely effective. 

The program did little to encourage the use of condoms in 
casual but noncommercial sex. Interventions among injecting 
drug users also did not expand to the national level, and the 
prevalence of HIV among this group is now as high as 50%. 


Costs and Benefits 


Total government expenditure on the AIDS program has 
remained steady at approximately $375 million from 1998 to 
2001, representing 1.9% of the health budget. Of this, 65% 
was spent on treatment and care. 


Lessons Learned 


The success of the program is due, in part, to the sheer scale 
and level of organization of the sex industry in Thailand, 
assisting officials in tracing and co-opting brothel owners. 
Thailand also had a good network of STI services within a 
well-functioning health system, providing treatment and 
advice, as well as crucial data for decision makers both at 
the baseline and when the program took effect. Cooperation 
between health authorities, governors, and the police was 
critical to success. Strong leadership from the prime minister, 
backed by significant financial resources, also made swift 
action possible. Maintaining Thailand’s remarkable results in 
slowing the AIDS epidemic needs continued vigilance. Due 
to the high cost of treating STIs, the HIV prevention budget 
declined by two thirds between 1997 and 2004.*’ Although 
the Thai experience provides no blueprint for other coun- 
tries with very different starting conditions, it does demon- 
strate that targeted strategies and political courage can effect 
change in deeply entrenched behaviors. 


TB in China 
Background 


Although China established a National Tuberculosis Program 
in 1981, inadequate financial support hindered its success. 
In 1991, with $58 million from the World Bank, China 
embarked on the largest informal experiment in TB con- 
trol in history: a 10-year Infectious and Endemic Disease 
Control project in 13 of its 31 mainland provinces.” The 
project adopted the DOTS strategy. Individuals demonstrat- 
ing TB symptoms were referred to county dispensaries, 
where they received free diagnosis and treatment. Village 


doctors were given financial incentives for enrolling patients 
and completing their treatment. Efforts were also made to 
strengthen the institutions involved with the establishment 
of a National Tuberculosis Project Office and a Tuberculosis 
Control Center. Quarterly reports were submitted by each 
county to the province, the central government, and the 
National Tuberculosis Project Office, which strengthened 
monitoring and quality control. 


Impact 


China achieved a 95% cure rate for new cases within 2 years of 
adopting DOTS, and a remarkable cure rate of 90% for those 
who had previously undergone unsuccessful treatment.®> The 
number of people with TB declined by over 37% between 1990 
and 2000, and 30,000 TB deaths have been prevented each year. 
More than 1.5 million patients have been treated, leading to 
the elimination of 836,000 cases of pulmonary TB.* 


Costs and Benefits 


The program cost $130 million. The World Bank and the 
WHO estimated that successful treatment was achieved at a 
cost of less than $100 per person. One healthy life was saved 
for an estimated $15 to $20, with an economic rate of return 
of $60 for each dollar invested.*’ 


Lessons Learned 


The success of China’s program can be attributed to strong 
political commitment, leadership, adequate funding, and a 
sound technical approach delivered through a relatively strong 
health system. It was found that DOTS could be scaled up rap- 
idly without sacrificing quality. Free diagnosis and treatment 
served as an effective incentive for patients and incentives 
for doctors to diagnose and complete treatment also worked 
well. However, the overall rate of case detection proved disap- 
pointing, mainly due to the inadequate referral of suspected 
TB cases from hospitals to TB dispensaries; hospitals charging 
for services had no incentive to refer patients to dispensaries 
where services were provided for free.** In addition, patients at 
hospitals often abandoned treatment prematurely. Despite the 
program’s success, TB remains a deadly threat in China and 
efforts continue to maintain cure rates as well as to expand 
DOTS coverage to the remaining population. 


Controlling Chagas Disease in the Southern Cone 
of South America 
Background 


Chagas disease, or American trypanosomiasis, was Latin 
America’s most serious parasitic infection in the early 1990s. 
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Endemic in all seven countries of the southern cone, it caused 
an estimated 16 million to 18 million infections and 50,000 
deaths each year. In Brazil alone, it was estimated that over a 
2-year period the economic costs of the disease were almost 
$240 million and that $750 million would have been needed 
to treat its main health effects.” 


The Intervention 


The disease is named after Carlos Chagas, the Brazilian doc- 
tor who first described it in 1909 and subsequently discov- 
ered its cause: the parasite Trypanosoma cruzi. The parasites 
are found in the feces of “kissing bugs” that live within house 
walls in poor, rural areas and emerge at night to suck human 
blood. The parasites enter the bloodstream when insect bites 
are rubbed or scratched, or when food is contaminated. They 
can also enter via infected blood, or be transmitted from 
mother to fetus. 

The first phase of the disease, the acute phase, is marked 
by fever, malaise, and swelling, and can sometimes be fatal, 
especially in young children. But most cases enter the second, 
chronic phase when the parasite damages vital body organs, 
resulting in heart failure, stomach pain, constipation, and 
swallowing difficulties that can lead to malnutrition.® A third 
of the cases are fatal. 

In the absence of a vaccine or cure, control efforts 
needed to focus on eliminating the vector and screening the 
blood supply. Early attempts at control entailed methods 
such as dousing house walls with kerosene or scalding water, 
or enclosing and filling houses with cyanide gas.” The intro- 
duction of synthetic insecticides offered a more plausible 
solution, and spraying campaigns began in several countries 
in the 1950s and 1960s. Brazil launched a national eradica- 
tion campaign in 1983, involving nationwide spraying and 
volunteer schemes. Brazil’s early success demonstrated the 
technical feasibility of vector control. However, it also high- 
lighted the need for regional efforts against border-crossing 
insects, and the need for sustained political commitment.” 

In 1991 a new control program called INCOSUR 
(Southern Cone Initiative to Control/Eliminate Chagas) was 
launched to bolster national resolve and prevent cross-border 
reinfestations. Led by the Pan American Health Organization 
(PAHO), the initiative was jointly adopted by Argentina, 
Bolivia, Brazil, Chile, Paraguay, Uruguay, and later, Peru. 
The countries financed and managed their own programs 
but met annually to share operational aims, methods, and 
achievements. Intercountry technical cooperation agreements 
fostered the sharing of information among regional scientists 
and governments, with additional scientific support from a 
network of researchers in 22 countries. Between 1992 and 


2001, more than 2.5 million homes were sprayed. Canisters 
that release insecticidal fumes when lit were also provided. 
Houses were improved to eliminate hiding places for insects, 
adobe walls were replaced with plaster, and metal roofs were 
constructed. The screening of blood donors for the parasite is 
now virtually universal in 10 South American countries. 


Impact 


Incidence in the seven INCOSUR countries fell by an aver- 
age of 94% by 2000. Overall, the number of new cases on the 
continent fell from 700,000 in 1983 to fewer than 200,000 
in 2000. The number of deaths each year from the disease 
was halved from 45,000 to 22,000. By 2001, disease transmis- 
sion was halted in Uruguay, Chile, and large parts of Brazil 
and Paraguay. Surveys indicate an improved sense of well- 
being, domestic pride, and security. Central America and the 
Amazon region remain the next major challenges. 


Costs and Benefits 


Financial resources for INCOSUR, provided by each of the 
seven countries, have totaled more than $400 million since 
1991. The intervention is considered among the most cost- 
effective interventions in public health, at just $37 per DALY 
saved in Brazil.® 


Lessons Learned 


Chris Schofield, a researcher at the London School of Hygiene 
and Tropical Medicine, attributes INCOSUR’s success to 
three factors: it was big and designed to reach a definitive 
end point; it had a simple, well-proven technical approach; 
and, it gained political continuity from a close coordina- 
tion between researchers and governments. Alfredo Solari, 
Uruguay's former minister of health, mentions four elements: 
peer pressure from neighboring countries in an exercise 
dealing with border-crossing insects; commitment by all par- 
ticipating countries, backed by international organizations 
like PAHO and WHO; an international technical secretariat at 
PAHO that verified surveillance, shared information about 
progress, processed certification requests and organized annual 
meetings; and, a favorable economic and institutional environ- 
ment that allowed resources for expensive national health pro- 
grams. Sustaining the achievements of INCOSUR will require 
vigilance, since premature curtailment of active surveillance 
against the disease could lead to disease resurgence. 


Controlling Trachoma in Morocco 
Background 


Trachoma is the second leading cause of blindness, after cata- 
ract, and the number one cause of preventable blindness in the 


world. Although it has been eliminated in North America and 
Europe, trachoma still afflicts more than 150 million people 
in 46 countries, especially in hot, dry regions where access to 
clean water, sanitation, and health care is limited.” In Morocco, 
trachoma was once widespread, but in the 1970s and 1980s, 
treatment with antibiotics lowered its incidence in urban areas. 
A 1992 survey found that 5.4% of Moroccans still suffered 
from trachoma, mainly in five rural provinces in the south- 
east, where 25,000 people showed a serious decline in vision, 
625,000 needed treatment for inflammatory trachoma, and 
40,000 urgently required surgery. 


The Intervention 


Caused by the bacterium Chlamydia trachomatis, tra- 
choma is highly contagious, spreading mainly among chil- 
dren through direct contact with eye and nose secretions, 
infected clothing, and fluid-seeking flies. Transmission 
of the disease is rapid in overcrowded conditions of poor 
hygiene and poverty. In endemic areas, prevalence rates 
in children aged 2 to 5 years can reach 90%.”! Women are 
infected at a rate two to three times that for men because of 
their close contact with children. Repeated trachoma infec- 
tions can lead to a painful in-turning of the eyelash which 
can cause blindness. 

In 1991, Morocco formed the National Blindness Control 
Program (NBCP) with several international and other agen- 
cies to eliminate trachoma by 2005. Between 1997 and 1999, 
this program implemented a pilot strategy to treat trachoma, 
developed by the Edna McConnell Clark Foundation, called 
SAFE (surgery, antibiotics, face washing, and environmental 
change). SAFE differed from earlier approaches by empha- 
sizing behavioral and environmental change, in addition to 
medication. Under this four-part strategy, a quick and inex- 
pensive surgery to prevent blindness was provided for large 
numbers of patients in small towns and villages. Antibiotics 
were used to treat infection and prevent scarring. Face wash- 
ing, especially among children, was promoted through an 
education campaign. Living conditions and community 
hygiene were improved by constructing latrines, drilling 
wells, storing dung away from flies, and providing health 
education.” 

In the mid-1990s, Pfizer discovered Zithromax®, a 
one-dose cure to replace the six-week course of tetracy- 
cline that had been used for treatment, ensuring a higher 
compliance rate. Pfizer pharmaceutical company donated 
the drug for Morocco, as well as for other poor countries, 
through the International Trachoma Initiative (ITI), a pri- 
vate-public partnership that it forged along with the Clark 


Foundation. 
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Impact 


Between 1999 and 2003, the SAFE strategy led to a 75% 
decline in trachoma in Morocco. Overall, the prevalence of 


active disease in children under 10 was reduced by 90% since 
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Costs and Benefits 


The Moroccan government provided most of the financing 
for the program. ITI supplemented this with several grants, 
while UNICEF contributed $225,000. Pfizer’s donation of 
tens of millions of dollars worth of Zithromax® to Morocco 
and other countries represents one of the largest donations of 
a patented drug in history. 


Lessons Learned 


Government commitment to the program was critical to its 
success, in addition to the array of effective interventions. 
Four key factors were also listed by ITI: the program was 
based on solid scientific evidence; it was locally organized 
and therefore responded well to local circumstances; it fit 
within a broader agenda of health promotion, disease con- 
trol, and health equity; and, treatment was closely linked with 
prevention and the development of a strong public health 
infrastructure. ITI and its many partners have helped ensure 
that Morocco’s success with SAFE, like the disease that it has 
nearly eliminated, is contagious. 


AVIAN INFLUENZA 


Prevention and control of communicable diseases face a num- 
ber of significant challenges. One of these challenges relates 
to the spread of existing communicable diseases to places 
that had previously not seen them. This has been the case, for 
example, in the last decade with the spread of the West Nile 
virus and dengue fever to and within some countries. 

Another issue relates to the spread of resistant forms of 
disease. Comments were made earlier about strains of TB 
that have emerged in Southern Africa that appear to be resis- 
tant to most first- and second-line TB drugs and that have 
had unusually high case fatality rates. Will equally difficult 
strains of HIV emerge? There are a number of hospital-based 
infections that are very difficult to treat. Will they become 
more difficult to treat as they become increasingly resistant 
to the available antibiotics? Will the development of new 
antibiotics stay ahead of the development of new resistant 
forms of bacteria? 

Finally, there is the possibility that new diseases 
will emerge that previously had been unknown, such as 
Legionnaire’s disease, the Ebola virus, and Sudden Acute 
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Respiratory Syndrome (SARS). New and emerging diseases 
are the subject of much discussion and study. Some com- 
ments will be offered here on only one disease, avian influ- 
enza, before returning to a discussion of the challenges faced 
in addressing HIV/AIDS, TB, malaria, diarrhea, and the 
neglected diseases. 

One challenge of extreme importance is the risk of a 
major influenza pandemic and the influenza of greatest 
concern is avian flu. Most of those involved in global work 
on communicable diseases believe it is not a question of “if” 
there will be a major global outbreak of avian flu, but only a 
question of “when” it will occur and how severe it will be. 

Avian influenza is caused by the H5N1 strain of the 
influenza virus. It is transmitted bird-to-bird mainly through 
fecal contact and from bird-to-human by aerosol transmis- 
sion. H5N1 is a virus of birds and infects humans irregularly. 
However, when humans do become infected, severe disease 
develops. Coughing and fever are the symptoms of the dis- 
ease in humans, and these symptoms can develop rapidly 
after initial infection. The development of an avian influenza 
pandemic among humans would require the emergence of a 
variant of the H5N1 virus that would be able to replicate in 
humans, cause serious disease in humans, and be efficiently 
transmitted from one human to another. 

Human influenza pandemics have occurred in the past 
and will continue to occur in the future. There were three 
major influenza pandemics is the 20th century, the great 
Spanish flu of 1918-1919 that killed 40 to 50 million people, 
the Asian Flu of 1957, and the Hong Kong flu of 1968 that 
together killed an estimated 4.5 million people. In 1918, two 
epidemic “waves” occurred. The first wave was contagious, 
but not very deadly. The second wave spread rapidly as well, 
and took only 2 months to circle the globe, but had a 10 fold 
greater mortality. In 3 weeks, two million people died in Africa 
and an estimated 30% of the world’s population fell ill, with 
most mortality occurring in the 15 to 35 year age group. 

Although the 1918 pandemic was extraordinary, influ- 
enza continues to cause substantial mortality and morbidity 
annually. In the United States, in a typical influenza year, 
about 30 million people are infected and 50,000 are hospital- 
ized with 20,000 to 40,000 deaths occurring, mostly in the 
elderly.”> Worldwide, between 250,000 and 500,000 die annu- 
ally from non-pandemic influenza. It is expected that deaths 
from a new influenza virus would dwarf those numbers. If 
30% of the world were infected, with a case fatality rate of 
5%, then about two billion people would be infected and 
potentially ill, with deaths approaching 100 million.”4 

In addition, this scenario would completely overwhelm 
health systems in most, if not all, countries. It would also 


cause incalculable economic loss due to absenteeism, medical 
expenses, business closings, and the disease control strategies 
that would keep people, workers, and students at home until 
transmission and risk of infection subsided. In the United 
States, the severe epidemic scenario implies 90 million will fall 
ill, 45 million will require outpatient care, 10 million will need 
hospitalization, and two million will die.” 

The key to controlling the risk from a new virus is 
to prepare carefully for it, and that preparedness depends 
on four elements: accurate perception of risk, problem 
identification, rapid response to mitigate impacts, and sus- 
tained access to services for recovery. In addition, prepared- 
ness requires sound and executable plans, communication, 
surveillance and case detection, comprehensive situation 
analyses, and containment. Time is a limiting factor in 
preparedness and response because a pandemic virus could 
spread rapidly and overwhelm health systems within 40 days 
after its appearance. Global preparedness planning is now 
underway, under the auspices of the United Nations. 

Developing a vaccine to address a virus that might cause 
a pandemic of avian influenza is also a challenging problem 
and there is a fear that a new avian influenza virus will spread 
before a vaccine for it could be developed, produced, and 
distributed. It usually takes 5 to 6 months for a new influenza 
vaccine to be developed, tested, produced, and distributed 
and a vaccine can not be produced until a new influenza virus 
emerges and is identified. In hopes of being more ready for 
avian influenza, vaccines based on existing strains of H5N1 
are being developed collaboratively by governments and 
industries. 

While vaccines are clearly part of the solution to an avian 
influenza pandemic, laboratory studies suggest some pre- 
scription antiviral medicines for human influenza should help 
to treat avian influenza.” With this in mind, governments are 
stockpiling medicines in order to deliver a comprehensive 
response to a pandemic if it should occur. 


FUTURE CHALLENGES TO THE CONTROL OF 
COMMUNICABLE DISEASES 


A number of challenges constrain efforts to address the bur- 
den of the most important communicable diseases. Some of 
these relate to the need for countries to cooperate to combat 
communicable diseases. Some concern the ability of weak 
health systems in low- and middle-income countries to tackle 
communicable disease problems effectively. Others relate to 
the issues raised by specific diseases. 

First, it is imperative to enhance political commitment 
to the prevention and control of these diseases. You read 
earlier that sustained political support at the highest levels 
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is essential if progress is to be made against HIV/AIDS, and 
this is also true for the other leading causes of communicable 
disease. Countries will only be successful in acting against 
these diseases if they make them a real priority both politi- 
cally and financially. 

Second, the underlying causes of communicable dis- 
eases in low- and middle-income countries relate to poverty, 
people's lack of empowerment, people’s lack of knowledge 
of appropriate health behaviors, and a lack of access to basic 
infrastructure such as safe water, sanitation, and health ser- 
vices. These issues will take many years to address in most 
low-income countries. Thus, in the short- and medium-run, 
success against some communicable diseases will depend on 
community-based efforts. 

It is likely that health systems in many low- and middle- 
income countries will continue to be weak for many years, as 
well. This suggests that efforts to address communicable dis- 
eases will also have to be based on partnership with a variety 
of actors. This includes communities, religious groups and 
other non-governmental organizations, the private sector, 
and government. The great successes in the control of infec- 
tious diseases to date have all been built on the foundation 
of public-private partnerships. The polio eradication effort 
includes, for example, a remarkable amount of public-private 
collaboration, as does, for example, the campaign against 
onchocerciasis. It is especially important that these actors 
work together in the future across an array of diseases and 
health systems issues and not just on individual diseases. 

Strengthening the surveillance of disease at the local, 
national, and global levels is also fundamental to effective 
disease control. A competent body of public health profes- 
sionals need to be responsible for managing surveillance 
networks. Appropriate laboratory infrastructures must be 
an essential part of any improved surveillance efforts. 
Continuous sharing of surveillance information within and 
across countries is necessary to prepare for special problems, 
to know when they arise, and to respond to them effec- 
tively. 

The lack of adequately trained and appropriately 
deployed human resources for health will also remain an 
issue, especially in lower-income countries. There will not 
be enough personnel, the incentives for their performance 
will be lacking, and the personnel that do exist will largely be 
available only in the larger cities. Thus, it will be important 
to have the lowest level of worker possible handle various 
health services so that scarce higher-level workers can focus 
on those things they alone can do. In addition, many services 
can be devolved to community-based workers. This will be 
an important point, for example, in countries with high HIV/ 


AIDS prevalence but few trained doctors and nurses, as they 
spread AIDS treatment beyond the largest cities. 

Another important issue will be the balance that needs 
to be struck between prevention and treatment. This will be 
especially challenging in the field of HIV/AIDS. There is con- 
siderable commitment in the world today to ensuring that all 
people needing treatment with antiretroviral therapy get it as 
soon as possible. There are many reasons why this is impor- 
tant. However, it is unlikely to stop transmission because 
people are most infective early in the disease and usually 
infect others before they know they have it. Prevention must 
remain at the core of efforts to address HIV/AIDS. 

The challenge of financing enhanced efforts in the 
control of communicable diseases will also be formidable. 
Without major changes in their spending patterns and rapid 
economic growth, many low- and middle-income countries 
will not be able to pay for the stepped up efforts they need to 
combat the major communicable diseases. Rather, they will — 
have to depend for some time on financial assistance from 
the developed countries and private sector partners. 

Scientific and technical challenges also remain. There is 
no effective vaccine for any of the diseases that have been 
the focus of this chapter, except for rotavirus for some 
forms of diarrhea. Drug resistance is a constant issue in 
HIV, a threat in the control of diarrhea and some parasitic 
infections, and a major issue in the control of TB and 
malaria. It will be imperative that new drugs are developed 
that can prevent or overcome such resistance. In HIV, it will 
be important to continue to have new drugs that are easier 
to take, easier to transport and store, have fewer side effects, 
and are less likely to allow resistance to emerge than the 
present drugs. 

Another challenge will be the need to develop models in 
low- and middle-income countries to provide chronic care of 
people with HIV. Most health service efforts in low-income 
countries focus on acute care. The treatment of HIV with 
antiretroviral therapy creates the possibility that people who 
are HIV-positive can have full and productive lives for many 
years. However, it also means that countries with very weak 
health systems that are mostly accustomed to treating acute 
illnesses will have to develop effective and efficient models for 
treating some people for many years of their life. 

Another important issue is how low-income and 
resource-poor countries will be able to financially sustain 
the progress that they do make in AIDS treatment and 
several other areas related to the prevention and control of 
communicable diseases. Successful efforts to prevent and 
control these diseases will reduce prevalence and, ultimately, 
reduce the demands on the health system. As the prevalence 
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of hookworm declines, for example, countries will be able 
to spend less money for hookworm treatment programs. 
However, the demands on health systems for treatment for 
HIV/AIDS will continue to be great for many years to come. 
Low- and middle-income countries with high HIV/AIDS 
prevalence will have to plan carefully how AIDS treatment 
can be financed in the future. This is especially important 
because once people start taking antiretroviral therapy, it is 
imperative that they continue to take it. 

Monitoring and evaluation is an essential tool of public 
health programming. If the world is to make progress against 
the most important communicable diseases and continue to 
learn what is most cost-effective in addressing these diseases, 
then it is important to enhance the quality of monitoring 
and evaluation of health investments. All activities require 
a monitoring and evaluation component to track project 
progress, estimate cost-effectiveness of the effort, and assess 
the impact of the activities that are being financed. 


MAIN MESSAGES 


Communicable diseases account for about 44% of total deaths 
and 40% of DALYs in low- and middle-income countries. 
Among the communicable diseases, HIV/AIDS and malaria 
take an enormous toll on Sub-Saharan Africa. The neglected 
diseases are also a relatively more important burden of disease 
in Sub-Saharan Africa than in any other region. The toll from 
communicable diseases is similar for men and women, but the 
AIDS epidemic is taking an increasing toll on women, and TB 
generally affects men more than women. 

HIV is an especially important burden. About 40 million 
people are now infected with HIV; in 2005 about 2.3 mil- 
lion people died from the disease, and another 4.3 million 
were infected with it that same year. Besides concerns for the 
African region, there are major concerns that the epidemic 
will grow in India, China, and the former Soviet Union. 

The AIDS epidemic is helping to fuel TB. About one third 
of the world is infected with TB and there are about nine 


million people in the world with active TB disease. Both HIV/. 


AIDS and TB mostly affect people in their productive years. 
Malaria kills more than one million people a year, mostly 
young children in Africa. It also causes a huge burden of mor- 
bidity because cases of malaria are so common and people 
may get more than one case a year. Malaria also poses very 
substantial risks to pregnant women. Diarrhea is an espe- 
cially important burden of disease for children, as well, and 
is also responsible for about 1.8 million child deaths a year. 
A number of parasitic and infectious diseases are often called 
the neglected diseases and they pose an exceptional burden of 
disease, again largely in Sub-Saharan Africa and South Asia. 


The worm Ascaris, for example, infects more than one billion 
people worldwide. Trichuris and hookworm infect 800 mil- 
lion and 740 million, respectively. 

The economic and social consequences of the communi- 
cable diseases are very considerable. Diarrhea and worms can 
cause children to fail to develop properly, delay their entry 
into and performance in school, and lessen their productivity 
as adults. HIV/AIDS, TB, and malaria also greatly affect adult 
productivity. The direct and indirect costs of these diseases to 
individuals and families are very high and often cause people 
to borrow money, sell their limited assets, and fall below 
the poverty line. There is good evidence that high levels of 
malaria are an important impediment to economic growth 
in low-income countries in Africa. 

Addressing HIV/AIDS will require redoubled efforts on 
prevention and continued efforts to learn what can prevent 
transmission in the most cost-effective ways. There is an 
increasing understanding that strong political leadership, 
focusing on the groups most at risk, and addressing the needs 
of “bridge populations” are parts of successful prevention 
efforts. Other key parts of prevention are maintaining a clean 
blood supply, testing and counseling, and condom promo- 
tion, in connection with efforts to delay sexual debut and 
reduce the number of sexual partners. It is also important to 
stem the transmission of HIV from mother to child. There 
are an increasing number of people on treatment for HIV 
worldwide, and efforts are underway to ensure that all people 
who need treatment get it, although meeting this goal will be 
very challenging in low-income countries. 

Although TB incidence and the presentation of TB are 
being dramatically affected by HIV, the mainstay of efforts 
to address TB has been DOTS, which stands for Directly 
Observed Therapy, Short-Course. This is a very cost-effective 
way of treating TB. Malaria can be addressed through prompt 
diagnosis and treatment, intermittent treatment of pregnant 
women, the use of insecticide-treated bed nets, and indoor 
residual spraying. Proper treatment to avoid the develop- 
ment of resistance is central to efforts in TB, HIV/AIDS, and 
malaria. 

The burden of diarrhea can be reduced through immu- 
nization against rotavirus and measles and supplementa- 
tion with zinc. Oral rehydration therapy is a cost-effective 
way of managing diarrhea in infants and children. The best 
approach to diarrhea, of course, would be to try to avoid it 
through improved hygiene. Better access to safe water and 
sanitation will help to reduce the burden of some of the 
parasitic and bacterial infections that make up the neglected 
diseases. In the short-run, however, there is a package of drug 
therapy that can be integrated with other disease control 


efforts to reduce the burden of the neglected diseases in a 
cost-effective way. 

The challenge of addressing the burden of communica- 
ble diseases effectively is enormous. They are mostly diseases 
of poverty that also reflect a lack of access to safe water and 
sanitation, poor knowledge of appropriate health behaviors, 
and a lack of health services that are geared to meet the high- 
est priority needs. In addition, several of these diseases are 
highly stigmatized, efforts to control them must be carried 


out in countries with weak health systems, and considerably 
more financing is needed for these efforts than has been avail- 
able. Nonetheless, there has been major progress in the last 40 
years in addressing smallpox, onchocerciasis, and a number 
of vaccine-preventable diseases in children. The lessons from 
those experiences suggest that it is possible through con- 
certed efforts and partnerships and greatly enhanced disease 
surveillance efforts to continue making such progress. 
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. What are the most important infectious diseases in 
terms of deaths in low- and middle-income coun- 
tries? In terms of DALYs? 


. In what regions will the deaths from HIV/AIDS be 
most important? In what regions will malaria be 
most important? 


. What is driving the HIV epidemic in Russia? In 
Sub-Saharan Africa? 


. In Sub-Saharan Africa, what would be the most 
cost-effective measures to try to prevent further 
transmission of the HIV virus? What approach 
would you take to prevention in South Asia, and 
why would it differ from what you would do in 
Sub-Saharan Africa? 


10. 


What groups are especially at risk for malaria? 
What steps would you take to try to reduce the 
burden of malaria? 


What is DOTS? What are the key focuses of this 
approach? Why has it been more effective than 
previous approaches to TB control? 


If relatively few people die as a direct result of para- 
sitic diseases, why are they so important? 


What are the concerns about drug resistance for 
malaria and TB? How can resistance be kept to a 
minimum? 


Why is it important to develop a vaccine for HIV? 


What risks would the world face in a pandemic of 
avian influenza, and how can the world prepare for 
it? 
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LEARNING OBJECTIVES 


By the end of this chapter the reader will be able to: 


e Describe the most important non-communicable diseases 
e Discuss the importance of these diseases to global health 
e Discuss the burden of non-communicable diseases worldwide 


e Outline the costs and consequences of non-communicable dis- 
eases, tobacco use, and excessive drinking of alcohol 


@ Review measures that can be taken to address the burden of 
non-communicable diseases in cost-effective ways 


e Describe some successful cases of dealing with non-communicable 
diseases 


VIGNETTES 


Roberto was 45 years old and lived in Bogota, Colombia. He 
had been overweight for most of his adult life. He enjoyed 
eating and had a government desk job. Because he lived in 
the heart of the city, he got little exercise. He had read about 
increasing rates of diabetes but thought this was largely a 
disease of people in rich countries. Last year, Roberto started 
feeling thirsty all the time, had dry mouth, and felt weak after 
any exertion. He went to his doctor and was diagnosed as 
having adult onset diabetes. 

Shanti was 35 years old and lived in Sri Lanka. She had 
grown up in a village, had worked hard on her family’s small 
farm, and had been healthy for all of her adult life. She had 
two children and had not had any problems during either 
pregnancy. During a recent visit to the local health center, 
however, the doctor discovered that Shanti had high blood 
pressure. The doctor talked with Shanti about changing her 
diet and also prescribed medication for her. The medicine she 


needed is not expensive, but, unfortunately, Shanti has to take 
this medicine for the remainder of her life. 

Alexei was 47 years old and lived in Moscow, Russia. 
Alexei had been smoking one pack of cigarettes a day since 
he was 16 years old. He heard on television and on the radio 
about the bad effects that cigarettes have on health. Urged 
by his children to stop smoking, he tried unsuccessfully on 
several occasions to quit. Over the last few months, Alexei 
developed a continuous cough and was often short of breath. 
Alexei had lung cancer. 

Lai Ying lived in Guandong Province, China, and was 
a factory worker. Until recently she had been a happy and 
healthy young woman. More recently, however, Lai Ying had 
felt very unhappy. She did not feel like getting out of bed in 
the morning, did not want to go to work, and had no energy 
when she was at work. She thought from time to time of 
death and considered suicide. Lai Ying’s family noticed that 
she was not eating properly and that she was “not herself.” 
However, they thought she was having a difficult time at work 
or with a boyfriend and that she would soon be fine. After 
some months of this behavior, Lai Ying committed suicide by 
taking an overdose of sleeping pills. 


THE IMPORTANCE OF NON-COMMUNICABLE 
DISEASE 


Non-communicable diseases are of considerable and grow- 
ing importance worldwide. In fact, the burden of non- 
communicable diseases is now greater than the burden of 
communicable diseases in low- and middle-income coun- 
tries, as well as in high-income countries. This is a relatively 
recent fact which contradicts the notion that low-income 


Non-communicable Diseases 


countries are so overwhelmed with the burden of commu- 
nicable disease that they do not face a significant burden 
of non-communicable disease. Among the most important 
of the non-communicable health conditions that low- and 
middle-income countries face are cardiovascular disease, 
diabetes, cancers, and mental disorders. ' 

The risk factors for non-communicable diseases relate in 
significant ways to lifestyle, much of which is within people’s 
control. We will discuss, for example, the importance of 
diet, physical activity, tobacco use, and alcohol abuse to the 
onset of certain non-communicable diseases. By engaging 
in appropriate health behaviors, it is possible for people to 
considerably reduce the risk of getting heart disease, some 
cancers, or diabetes. 

Some non-communicable diseases can be prevented at 
relatively low cost, but these diseases are often very expensive 
to treat. It is possible, for example, to significantly reduce the 
chances of getting lung cancer by making a modest invest- 
ment in smoking cessation therapy and by quitting smoking. 
By contrast, the cost of treating lung cancer through drugs 
and surgery is considerably more. 

This chapter will focus on non-communicable diseases. 
It will pay particular attention to cardiovascular disease, can- 


urce of energy for 

the body. 

Cancer—One of a large variety of diseases characterized by 
uncontrolled growth of cells. . 

Cardiovascular Disease—A disease of the heart or blood 
vessels. 

Cholesterol—A fat-like substance that is made by the body and 
is found naturally in animal-based fods such as meat, fish, 
poultry, and eggs. 

Diabetes—An illness caused by the poor control by the body 


of blood sugar. 

Hypertension—High blood pressure, with a reading of 140/90 
or greater. 

Ischemic Heart Disease—A disturbance of the heart function 
due to inadequate supply of oxygen to the heart muscle. 


Stroke—Sudden loss of function of the brain due to clotting or 
hemorrhaging. 


Source: The Author. Modified from: Global Cardiovascular Infobase 
Glossary, Available at: http:// www.cvdinfobase.ca/cvdbook/En/Glossary. 
htm. Accessed 14, 2007; National Institutes of Health. Obesity, Physical 
Activity, and Weight-control Glossary. Available at: http://win.niddk. 
nih.gov/publications/glossary/AthruL.htm. Accessed April 14, 2007. 


cer, diabetes, and mental disorders because of their important 
and growing contribution to the global burden of disease, 
including in low- and middle-income countries. Because 
of the importance of tobacco and alcohol as risk factors for 
non-communicable diseases, the chapter will also contain 
specific sections on these topics. 

The chapter will first introduce you to definitions of 
selected health conditions. It will then examine the burden 
of non-communicable diseases and the risk factors for those 
diseases. Following that, it will comment on some of the most 
important costs and consequences of these diseases. It will 
then review what steps can be taken to address the burden 
of non-communicable diseases effectively and efficiently, and 
will discuss several examples of successful efforts to prevent 
and deal with non-communicable diseases. The chapter will 
conclude with comments on some of the future challenges 
that must be addressed if the burden of non-communicable 
diseases is to be reduced. 


KEY DEFINITIONS 


Communicable diseases are illnesses caused by an infectious 
agent that spread from a person or an animal to another 
person or animal. Non-communicable diseases are, in many 
respects, the opposite of communicable diseases. First, they 
can not be spread from person to person by an infectious 
agent, even if they might be associated with one. Second, they 
tend to last a long time. Third, they can be very disabling, can 
seriously impair the ability of people to engage in day to day 
activities, and they often lead to death if they are not treated 
appropriately. 

The terms “chronic disease” and “degenerative disease” 
are often used interchangeably with non-communicable dis- 
ease. In this book, however, we shall consistently use the term 
“non-communicable disease.” The most recent studies of the 
burden of disease include the following under non-commu- 
nicable diseases: malignant neoplasms (cancers); diabetes: 
endocrine disorders; neuropsychiatric disorders, such as 
mental disorders, epilepsy, and Alzheimer’s disease; and sense 
organ disorders, such as hearing loss, glaucoma, or cataracts. 

You are already familiar with most of the terms used in 
this chapter. However, a few key terms with which you may 
be less familiar are defined in Table 12-1. 


THE BURDEN OF NON-COMMUNICABLE 
DISEASES 


Cardiovascular Disease 


Cardiovascular disease (CVD) caused 16.4 million deaths 
in 2001 and is now the leading cause of death in the world.’ 


CVD is the cause of about 30% of all deaths worldwide, 
and it is predicted that by 2020, more than half of all deaths 
worldwide will be associated with CVD.' As noted earlier, it 
is now the leading cause of death in low- and middle-income 
countries, as well as in richer countries. CVD is associated 
with about 30% of all deaths in high-income countries and 
about 28% of deaths in low- and middle-income countries. ' 

CVD is the largest cause of death in all regions, except 
in Sub-Saharan Africa. CVD is the cause of about 58% of 
all deaths in Europe and Central Asia and about 30% of all 
deaths in East Asia and the Pacific, but only about 10% of the 
total deaths in Sub-Saharan Africa.! CVD rates are higher in 
Eastern Europe than in Western Europe, although the rates 
of CVD are falling in some Eastern European countries. The 
highest rates of CVD are in the former Soviet Union, where 
they are contributing to declines in life expectancy.! The rate 
of prevalence of CVD tends to be higher in urban than in 
rural areas. 

About 80% of the burden of CVD worldwide is due to 
three conditions: ischemic heart disease (IHD), stroke, and 
congestive heart failure.’ In most regions, ischemic heart 
disease is the most important contributor to death due to all 


Region 
East Asia & Pacific 
Deaths 2% 
DALYs 1% 
Europe & Central Asia 
Deaths 1% 
DALYs 1% 
Latin America & the Caribbean 
Deaths 5% 
DALYs 3% 
Middle East & No. Africa 
Deaths 2% 
DALYs 1% 
South Asia 
Deaths 1% 
DALYs 1% 
Sub-Saharan Africa 
Deaths 1% 
DALYs <1% 


Diabetes 


The Burden of Non-Communicable 


cardiovascular diseases. In the Middle East and North Africa, 
for example, three people die from IHD for every one who 
dies from stroke. Stroke, however, is the dominant contribu- 
tor to deaths in both Sub-Saharan Africa and in China.” In 
India, CVD appears in people at younger ages more than in 
high-income countries. Whereas in high-income countries 
only about 22% of CVD deaths are in people under 70 years 
of age, in India, about 50% of the CVD deaths occur in 
people under 70.? 

To help get a better understanding of the importance of 
CVD to the burden of disease, Table 12-2 shows the burden 
of deaths and DALYs worldwide and by regions that are 
associated with CVD, compared to some of the other leading 
causes of death and DALYs lost, including diabetes, cancer, 
depression, TB, HIV, and malaria. 


Diabetes 


There are several types of diabetes. The two most common 
are called type I and type II diabetes. Type I diabetes is “a life- 
long condition in which the pancreas stops making insulin. 
Without insulin, the body is not able to use glucose (blood 
sugar) for energy. To treat the disease, a person must inject 


Source: Data with permission from The World Bank. Lopez AD, Mathers CD, Murray CJL. The burden of disease and mortality by condition: data, 
ote. and'ee adit for 2001. In: Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. New York: 


Oxford University Press; 2006:126—233. 
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insulin, follow a diet plan, exercise daily, and test blood sugar 
several times a day.” Type I diabetes usually begins before the 
age of 30. This type of diabetes was previously known as ‘insu- 
lin-dependent diabetes mellitus’ or ‘juvenile diabetes. “Type 
II diabetes was previously known as ‘noninsulin-dependent 
diabetes mellitus’ or ‘adult-onset diabetes. Type II diabetes is 
the most common form of diabetes mellitus, present in about 
90-95% of all diabetics. People with type II diabetes produce 
insulin; however, they either do not make enough insulin or 
their bodies do not use the insulin they do make.”* As will be 
examined further later, type I diabetes is genetic; type II is 
related to “lifestyle” issues, particularly obesity. 

It is estimated that about 5.1% of adults aged 20 to 79 
worldwide had diabetes in 2003.° The prevalence rate of dia- 
betes among this group was generally higher in high-income 
countries than in low- and middle-income countries. It 
ranged from a low of 2.4% in Sub-Saharan Africa to a high 
of 7.6% in Europe and Central Asia.° Almost 200 million 
people worldwide suffered from diabetes in 2003.° 

Diabetes has a number of important and costly compli- 
cations. Among the most common are eye problems that can 
cause blindness, kidney problems, circulatory problems that 
can result in amputation of the lower extremities, stroke, and 
coronary heart disease. About two thirds of the people with 
diabetes have some disability, compared to less than one third 
of the people without diabetes.° For this reason, the DALYs 
lost from diabetes are far greater than would be suggested 
just by the prevalence of the disease. In fact, it is estimated 
that almost 20 million DALYs were lost to diabetes worldwide 
in 2001, which is similar, for example, to the DALYs lost for 


Number of People 


Region with Diabetes 


Number of People 
with Diabetes 


measles; a little less than is lost due to maternal conditions; 
and about 50% less than are lost due to nutritional deficien- 
cies. The prevalence of diabetes worldwide is increasing at a 
rapid rate, mostly associated with the rapid increase in the 
amount of obesity in the world.’ Some students of global 
health now refer to diabetes as being an “epidemic.” Table 12- 
3 shows the number of people with diabetes in 2000 and the 
number of people projected to have diabetes in 2030. 

Type I diabetes appears to have an important genetic 
component. Studies have been done on other factors that 
might be linked with type I diabetes, but they are not 
conclusive. The risk factors for type II diabetes may also 
include a genetic component. However, they do include low 
birth weight and having been bottle-fed. The best studies 
of the risk factors associated with diabetes include obesity 
and weight gain, as well as physical inactivity.* In high- 
income countries, less-educated and lower-income indi- 
viduals have higher rates of diabetes than better-educated 
and wealthier people.’ 


Cancer 


There are many different types of cancers. Among the most 
important in terms of the burden of disease worldwide are 
cancers of the lung, colon, breast, prostate, liver, stomach, and 
cervix. There are many risk factors for cancer and they vary 
by type of cancer. Some cancers are associated with tobacco 
use, such as lung and esophageal cancers. Other cancers are 
associated with infectious agents. Liver cancer, for example, is 
associated with the hepatitis B virus, cervical cancer is associ- 
ated with the human papillomavirus, and stomach cancer is 


2030 Percentage of Change 


in Number of People 


Percentage 
of Change in 


: with Diabetes Total Population 


stablished Market Economies 
Former Socialist Economies 
India 
China 
Sub-Saharan Africa 
Latin America & the Caribbean 
Middle Eastern Crescent 
World 


44,268 
11,665 
31,705 
20,757, 
7,146 
13,307 
20,051 
171,228 


68,156 54 2 
13,969 20 —14 
79,441 40 
42,321 16 
18,645 97 
92,959 40 
92,794 67 


366,212 37 


Source: © 2004 American Diabetes Association for Diabetes Care. Vol. 27. 2004;1047-1053. Reprinted with permission.. 


associated with the bacteria Helicobacter pylori. Liver cancer 
is associated with schistosomiasis, a parasitic worm that is 
also called bilharzia, which infects more than 200 million 
people worldwide." There are also numerous environmental 
and occupational carcinogens, such as asbestos, which was 
the cause of lung cancer in many roofing workers in the 
United States, for example. 

In 2001, it was estimated that about seven million 
people worldwide died of cancer, with about five million 
of those in low- and middle-income countries.!! At the 
same time, there were about 10 million new cases of cancer 
worldwide. The number of deaths caused by different types 
of cancers varies by region, as shown in Table 12-4, which 
indicates the first, second, and third leading causes of cancer 
deaths in each region. 

It is clear from the table that lung and breast cancers are 
two of the five most common types of cancers in both devel- 
oped and developing countries. 

Generally, the higher the income of a country, the more 
likely it is that the leading forms of cancer deaths will be 
associated with tobacco use, environmental factors, diet, and 
lifestyle, whereas there will be a higher preponderance of can- 
cers linked with infectious agents in low-income countries. In 
high-income countries, for example, lung cancer is the pre- 
dominant cause of cancer deaths and colon and breast cancer 
are the next most common causes of cancer deaths. East Asia 
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and the Pacific is the only region in which stomach cancers, 
often linked with infection with Helicobacter pylori, are the 
most common cause of cancer deaths. As you can also see, the 
leading cause of cancer deaths in Sub-Saharan Africa is liver 
cancer, linked in many cases to infection with the hepatitis B 
virus. In South Asia, the leading cause of cancer deaths are 
oral cancers, often associated with the use of betel, a nut that 
is chewed by many people in the region.” 


Mental Disorders 


As noted earlier, one of the major categories of non- 
communicable diseases is neuropsychiatric disorders. This 
includes a number of neurological disorders, such as epilepsy. 
It also includes alcohol and drug abuse. Mental disorders are 
also included in this category. Together, neuropsychiatric 
disorders are very important to the burden of disease, causing 
about 10% of all DALYs lost in low- and middle-income 
countries in 2001.'° Covering a wide range of neuropsychiat- 
ric disorders, however, is beyond the scope of this book. This 
part of the book, therefore, will only cover selected mental 
disorders. 

Mental disorders have generally been given less atten- 
tion in global health than they deserve when considering 
their contribution to the overall burden of disease. One rea- 
son for this is the extent to which health providers and global 
health actors have historically underestimated the burden 


Cancer Type Deaths 

Trachea, Bronchiis & 387 
Lungs 

Other Malignant — 82 
Neoplasms 

Stomach 57 


Cancer Type Deaths Cancer Type 


Stomach 442 


Region 


East Asia & Pacific Liver 


Europe & Central Asia Trachea & Lungs 165 Stomach 


Other Malignant 82 Trachea & Lungs 
Neoplasms 

Other Malignant 26 
Neoplasms 


Mouth & Oropharynx 


Latin America & the 
Caribbean 

Middle East & No. 
Africa 

South Asia 


Trachea & Lungs 20 Stomach 


Other Malignant 
Neoplasms 


Trachea & Lungs 


Liver Prostate 


Sub-Saharan Africa Other Malignant 
Neoplasms 


Trachea & Lungs Colon & Rectal 


Other Malignant 


High Income 
Neoplasms 


Countries 


Source: Data with permission from The World Bank. Lopez AD, Mathers CD, Murray CJL. The Burden of Disease and Mortality by Condition: Data, 
Methods and Results for 2001. In: Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. New 


York: Oxford University Press; 2006:126-233. 
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of mental disorders. Recent work on the global burden of 
disease, however, indicates that four of the most common 
mental disorders contribute about 5% of the total DALYs 
lost in low- and middle-income countries, about equal to 
the burden of HIV/AIDS, diseases of vision and hearing, or 
ischemic heart disease.'* Depression alone is estimated to be 
associated with 3.4% of the DALYs lost, which would make it 
the fourth most important burden” of any health condition 
globally.'® One reason for this large burden is the large num- 
ber of people who suffer mental disorders. Another, how- 
ever, is that mental disorders start at relatively young ages, 
they go on for a long time, they are often not “cured,” and 
they, therefore, produce large amounts of disability. There is 
also some mortality, largely from suicide, that is associated 
with mental disorders. 

Four mental disorders contribute the largest share to 
the burden of mental disorders. These are unipolar depres- 
sive disorders, which will be referred to here as depression, 
schizophrenia, panic disorder, and bipolar affective disorder. 
These conditions are defined briefly in Table 12-5. 

There is only limited data on the burden of mental dis- 
orders from low- and middle-income countries. Nonetheless, 
when assessing the burden of these four disorders per mil- 
lion people, it is clear that South Asia has the highest rate 
of depression among all regions. The rate of depression is 
fairly consistent across better-off regions, somewhat lower in 
East Asia and the Pacific, and only about half as high in Sub- 
Saharan Africa as in Europe and Central Asia.!> The rates of 


Bipolar Disorder—A serious mood disorder characterized by 
swings of mania and depression 

Depression—A mental state characterized by feelings of 
sadness, loneliness, despair, low self-esteem, and self- 
reproach 

Panic Disorders—An anxiety disorder characterized by 
attacks of acute intense anxiety 

Schizophrenia—A mental illness, the main symptoms of 
which are hallucinations, delusions, and changes in 
outlook and personality 


Source: Modified from Ohio Psychological Association Psychological 
Glossary. Available at: http://www.ohpsych.org/Public/glossary. 
htm. Accessed April 14, 2007; The Royal College of Psychiatrists. 
Diagnoses or conditions. Available at: http://www.rcpsych.ac.uk/ 


mentalhealthinformation/definitions/diagnosesorconditions.aspx. 
Accessed April 14, 2007. 


schizophrenia range from about 1600 DALYs per one million 
people in Europe and Central Asia to about 2100 DALYs per 
one million people in East Asia and the Pacific.'° Bipolar dis- 
order ranges from 1400 DALYs per million people in Europe 
and Central Asia to 1830 DALYs per million people in the 
Middle East and North Africa.'* The range for panic disor- 
ders is very narrow, with all regions clustering in the range of 
700 to 800 DALYs per million people.” 

There appear to be both genetic and non-genetic risk fac- 
tors for mental disorders. It is clear that women suffer from 
depression more than men, as noted earlier. Early childhood 
abuse, violence, and poverty may be important environmen- 
tal risk factors for depression. However, there is still very 
little definitive evidence on the risk factors for schizophrenia, 
depression, bipolar disorder, or panic disorders. 


Tobacco Use 


Tobacco is such an important risk factor for cardiovascular 
disease and diabetes that it bears specific mention of its own. 
It is estimated that about five million deaths annually are 
associated with the use of tobacco, of which about half are in 
low-income countries.'” It is also estimated that 1 in 5 males 
over 30 and 1 in 20 females over 30 who die worldwide, die 
of tobacco-related deaths.'* Ultimately, one half to two thirds 
of those who smoke will die of causes related to tobacco.!” 
In addition, half of all tobacco-related deaths occur among 
people aged 35 to 69.!’ The most common tobacco-related 
deaths are from CVD; diseases of the respiratory system, such 
as emphysema; and from cancers. 

Most tobacco is used through smoking either cigarettes 
or bidis, which are hand-rolled cigarettes used largely in 
South Asia. It is estimated that about 1.1 billion people 
smoke worldwide.'” The rate of prevalence of smoking for 
all adults varies from 18% in Sub-Saharan Africa to 35% in 
Europe and Central Asia. In all regions of the world, men 
smoke more than women do. This is most pronounced in 
low-income countries, in which a relatively small share of 
women smoke. Prevalence for men varies from 29% in Sub- 
Saharan Africa to 63% in East Asia and the Pacific. The rates 
for women vary from 5% in East Asia and the Pacific and the 
Middle East and North Africa to 24% in Latin America and 
the Caribbean.” 

The extent to which people take up smoking varies not 
only by sex, but also by socioeconomic status and level of edu- 
cational attainment. The higher the socioeconomic status and 
the higher the level of education, the less likely a person is to 
smoke. Most people who smoke start when they are teens. In 
addition, it is important to note that tobacco is physically addic- 
tive and once one starts to smoke, it is difficult to stop.”° 
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In some countries, the use of tobacco has been declining, 
such as Canada, Poland, Thailand, the United Kingdom, and 
the United States. However, usage is increasing among men 
in developing countries and among women in all regions. 
Unless steps are taken to stop the spread of tobacco use, we 
are likely to see continued growth in CVD and cancers related 
to smoking, many of which are avoidable. 


Abuse of Alcohol 


Although we may be familiar with the idea that “a glass of red 
wine a day is protective against heart disease” on balance alco- 
hol is a major public health problem. About 4% of the global 
burden of disease, in fact, is attributable to alcohol, which is 
about the same amount as that related to tobacco and hyper- 
tension and somewhat more than is attributed to depression.2! 

High risk drinking is defined as drinking 20 grams or more 
per day of pure alcohol for a woman and 40 grams a day for 
a man.” This is equal to about one quarter of a bottle of wine 
for a woman and one half a bottle of wine for a man. High-risk 
drinking may also be defined to include the total amount that 
is consumed, the frequency with which it is consumed, and the 
extent to which one engages in binge drinking. 

High-risk drinking has a negative effect on people’s 
health in a number of ways. Among other things, it increases 
the risks for hypertension, liver damage, pancreatic damage, 
hormonal problems, and heart disease.”! In addition, alcohol 
intoxication is associated with accidents, injuries, accidental 
death, and a variety of social problems, including the first 
sexual encounters of teens, unprotected sex, and intimate 
partner violence. It is also possible to become dependent 
on alcohol, with a number of negative psychological and 
physical consequences. Moreover, fetal alcohol syndrome is 
associated with low birth weight babies who are at risk of 
developmental disabilities. 

The prevalence of high risk drinking varies by region. 
Men in Europe and Central Asia have the highest rates of 
high risk drinking: 21.4% between ages 45 to 59. People 
in the Middle East and North Africa have the lowest rates, 
which are reported to be very low. South Asia also has a very 
low prevalence of high risk drinking.” The prevalence rate 
of high risk drinking also varies by age, with fewer people 
engaging in high risk drinking after age 60 than at younger 
ages. In each region, high-risk drinking is higher among men 
than in women, except in South Asia.” 

There is very little evidence about the determinants of 
high risk drinking, especially in low-income settings. Studies 
done in high-income countries suggest that lower socio- 
economic status and lower educational attainment are risk 
factors for drinking to the level of intoxication.” 


THE COSTS AND CONSEQUENCES OF NON- 
COMMUNICABLE DISEASES, TOBACCO USE, AND 
ALCOHOL ABUSE 


The economic costs of non-communicable diseases are 
substantial and are growing, given the increasing burden of 
cardiovascular disease and diabetes. These costs include the 
direct costs of treating non-communicable diseases, which 
by their nature require many years of treatment. They also 
include indirect costs that result from lost productivity. These 
are also very substantial, given that non-communicable dis- 
eases often start at relatively younger ages, often cause sub- 
stantial disability, and then persist for many years. 

In addition, many actors in the global health arena previ- 
ously carried out their work as if rich countries faced the 
burden and costs of non-communicable diseases and poor 
countries faced only the burden and costs of communicable 
diseases. However, in light of the increasing amount of non- 
communicable disease and injury and accidents in develop- 
ing countries, it is clear that most low-income countries do 
not have the luxury of facing either communicable or non- 
communicable disease. Rather, even low-income countries 
now simultaneously face the burden and costs of communi- 
cable diseases, non-communicable diseases, and injuries. 
Some additional comments follow on the costs and conse- 
quences of non-communicable diseases. 


Cardiovascular Disease 


Only a small number of studies have been done on the direct 
and indirect costs of CVD in low- and middle-income coun- 
tries. A study conducted in South Africa suggested that the 
direct costs of treating cardiovascular disease were about 25% 
of all healthcare expenditures, which was equal to between 
2-3% of GDP in that country.”° The indirect costs of cardio- 
vascular disease on the economy are likely to be substantial, 
given the relatively low age at which such diseases affect 
people in many countries. South Africa is a middle-income 
country, with a section of the economy that is very advanced. 
We should, therefore, expect that the costs of cardiovascular 
disease in most low-income countries will be a lower share 
of GDP than it is in South Africa. However, we should also 
expect that the costs of addressing cardiovascular disease in 
low- and middle-income countries will increase as the bur- 
den of such diseases continues to grow in those countries. 


Diabetes 


It is estimated that the direct costs of treating diabetes vary 
between 2.5% and 15.0% of health expenditures in different 
countries, depending on the prevalence of disease and the 
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extent and costs of treatment available.° Given the level of 
development of different regions, it is likely that the Latin 
America and the Caribbean region has the highest expendi- 
ture on diabetes per capita and Sub-Saharan Africa the lowest 
such expenditures.° The indirect costs of diabetes in low- and 
middle-income countries are probably substantial because 
many people in those countries are living with diabetes with- 
out proper treatment and therefore suffer from disability and 
loss of productivity. The direct and indirect costs of diabetes 
will continue to grow for some time in all regions as the num- 
ber of people with diabetes increases, as noted earlier. 


Mental Disorders 


There are relatively few reliable data on the direct and indirect 
costs of mental disorders. In addition, the studies that have 
been done largely refer to developed countries. Nonetheless, 
they are indicative of the large and usually unappreciated 
costs of mental illness in all countries. A study done in the 
United States estimated that the direct and indirect costs of 
mental illness were equal to about 2.5% of GNP, and a simi- 
lar study done in Europe estimated that the costs of mental 
illness there was between 3—4% of GNP.” Studies done in 
Canada, the United Kingdom, and the United States showed 
that about half of the total costs of mental illness were direct 
costs and about half were indirect costs. These indirect costs 
are so substantial for mental illness that one study done in the 
United States estimated that almost 60% of the productivity 
losses that come from illness, accidents, or injuries are linked 
with mental illness.*° Studies done in the United States and the 
United Kingdom showed, in addition, that workers suffering 
from depression lost 40 to 45 days of work in a year as a result 
of their illness.” 


Tobacco Use 


Calculating the costs of smoking to an economy can be very 
complicated.” The simplest way to do so is to calculate gross 
costs, which includes all the costs that are associated with 
smoking-related diseases. Studies on the costs of smoking 
have largely focused on the costs of smoking in the developed 
world. These studies suggested that the gross costs of smok- 
ing to various economies in high-income countries range 
from 0.1—-1.1% of GDP and that the costs to low- and mid- 
dle-income countries might be just as high.”” The prevalence 
rates of smoking are increasing among women everywhere 
and among men in low-income countries. We should expect, 
therefore, that the economic costs of smoking in those coun- 
tries will increase for some time to come. In fact, it is esti- 
mated that 70 million people died of smoking-related causes 
between 1950 and 2000 but that, if present trends in tobacco 


use continue, an additional 150 million people will die of 
smoking-related causes between 2000 and 2025. Of course, 
the economic costs of this will be enormous. In addition, it is 
important to note that the economic burden of smoking in 
the future is likely to have a disproportionate impact on rela- 
tively poorer people, in relatively poorer countries, because 
they smoke at higher rates than do better-off people.” 


Alcohol Abuse 


For the economic costs of alcohol abuse, as for many other 
issues, there are relatively few data for low- and middle- 
income countries. Excessive alcohol use, as discussed earlier, 
is linked with health problems of the drinker. In addition, it 
is linked with violence and injuries caused by the drinker, 
such as when driving while intoxicated. When calculating the 
economic costs of excessive alcohol drinking, therefore, one 
has to take account of the costs of health care of the user and 
on others whose injuries or health condition were caused by 
the user. The indirect costs of excessive alcohol drinking will 
include the productivity losses not only of the drinker, but 
also of people hurt by the drinker because of excessive drink- 
ing. The limited studies that have been done on the costs of 
alcohol abuse can only be considered indicative because they 
did not follow any standard methodology. However, they all 
reveal substantial costs of alcohol abuse, as a share of GDP: 


Canada—1.1% 
France—1.4% 
Italy—5.6% 

New Zealand—4.0% 
South Africa—2.0%”? 


ADDRESSING THE BURDEN OF 
NON-COMMUNICABLE DISEASE 


There are also relatively few data available about cost-effective 
investments to address the burden of non-communicable 
diseases, including tobacco and alcohol-related illness, in the 
developing world. However, there is an increasing amount of 
information about efforts to address these issues in devel- 
oped countries. Although the circumstances in these high- 
income countries may be quite different from those in low- and 
middle-income countries, the efforts undertaken to date may 
provide some useful lessons for low- and middle-income 
countries as they seek to prevent the burden of non-commu- 
nicable diseases from growing. In considering how to address 
non-communicable diseases, it is important to note that 
some interventions can be made at the level of the popula- 
tion, whereas others are based on personal contact with an 
individual. Since smoking tobacco and excessive alcohol 


drinking are such important risk factors for cancer, cardio- 
vascular disease, and diabetes, the following section starts 
with a discussion about measures that can be taken to reduce 
smoking and excessive alcohol consumption.”° 


Tobacco Use 


Experiences in the developed world suggest a number of 
steps can be taken to reduce the use of tobacco. Almost all 
countries tax cigarettes; however, low- and middle-income 
countries tend to tax cigarettes at lower rates than do higher 
income countries. Public demand for cigarettes is sensitive to 
price, and the poorer the country, the more price increases 
will affect demand. Studies conducted in low- and middle- 
income countries indicate that a 10% increase in cigarette 
taxes can lead to an 8% reduction in the demand for ciga- 
rettes. Under these circumstances, taxing cigarettes would be 
an effective policy for reducing cigarette consumption.*! 

For countries where there is weak government enforce- 
ment of laws, it will be more difficult to enforce restrictions 
on smoking; however, an increasing number of countries are 
undertaking these measures. Studies suggest that countries 
that can enforce legal restrictions can reduce the number of 
cigarettes smoked between 5—25% and can reduce smoking 
uptake by about 25%.*! The effectiveness of these actions is 
likely to be enhanced in settings in which there are also strong 
social norms against smoking. 

There is also evidence from high-income countries 
that consumption of cigarettes can be reduced by about 6% 
through a total ban on cigarette advertising, which is another 
step that low- and middle-income countries might con- 
sider.*! Countries should also provide the public with infor- 
mation about the negative effects of smoking tobacco. There 
is evidence from high-income countries that such efforts led 
to short run reduction in cigarette consumption of between 
49% and long-run declines of 15-30%.” 

High-income settings that have had the biggest impact 
on reducing tobacco consumption have undertaken com- 
prehensive tobacco control programs that generally included 
efforts to prevent young people from starting smoking, 
encourage all smokers to quit smoking, reduce exposure 
to passive smoking, and eliminate disparities in smoking 
among different population groups by helping those most 
at risk to reduce tobacco consumption.” It remains critically 
important to stop people from taking up smoking. However, 
in order to reduce tobacco-related deaths in the near future, 
it is essential to reduce consumption among those already 
smoking. Preventing young people from taking up smoking 
will only have an impact on tobacco-related deaths in the 


more distant future. 
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Abuse of Alcohol 


Despite the high burden of disease and economic costs that 
are related to excessive drinking of alcoholic beverages, very 
few countries have embarked on coherent efforts to reduce 
alcohol consumption. Those that have done so generally 
focused their attention on policy and legislative actions, such 
as taxation, laws on drunk driving, and restricting alcohol 
sales to selected places, times, and age limits. Controlled 
advertising and tightened law enforcement, such as through 
more widespread breath testing of drivers, have also been 
imposed. Another successful part of their program was to 
encourage counseling by healthcare providers through “brief 
interventions with individual high risk drivers.” 

Just as is the case for cigarette taxation, increased taxa- 
tion on alcohol will likely lead to a decrease in the purchase 
and consumption of alcohol. Whereas in the case of tobacco, 
increased taxation can lead to the smuggling of untaxed 
cigarettes, in the case of alcohol, increased taxation can lead 
to a rise in the consumption of illicit alcohol. This is an issue 
that countries must take into account in considering raising 
taxes on alcohol. 

In selected high-income countries, studies suggest that 
reducing the number of hours when alcohol can be sold 
can lead to a 1.5-3% decrease in high risk drinking and 
to a 1.5-4% decrease in alcohol-related traffic deaths.** 
Government authorities have to assess the extent to which 
such measures could be implemented effectively, especially 
in low- and middle-income countries with weak gover- 
nance, as well as the extent to which such measures might 
also drive people to seek illicit alcohol. 

Bans on alcohol advertising can be put into effect, as 
discussed for tobacco; however, it appears that such bans have 
had relatively little effect on the consumption of alcohol.* 
In health care settings in a number of countries, efforts have 
been made to engage high-risk drinkers in brief but specific 
education and counseling about the risks of excessive drink- 
ing. Even when taking relapses into account, it appears that 
such counseling is effective in reducing excessive consump- 
tion by 14-18%, compared to no treatment at all.*° Although 
this approach might be effective in middle-income countries, 
it is unlikely to be effective in many low-income countries, 
given the scarcity of effective health services, the lack of 
health providers, and the already excessive demands on their 
weak health systems. 


High Blood Pressure, High Cholesterol, and Obesity 


The majority of risk associated with cardiovascular dis- 
ease relates to a combination of high blood pressure, high 
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cholesterol, high body mass index, low intake of fruits and 
vegetables, physical inactivity, and tobacco and alcohol use. 
The single most important risk factor for type II diabetes is 
obesity. The following section comments on measures that 
can be taken to improve diet and to reduce obesity. 

To reduce the burden of CVD and diabetes, healthy eat- 
ing and maintaining a healthy weight is key. Generally, this 
requires eating more fruits and vegetables and decreasing 
the intake of salt and foods that are high in saturated fat 
and trans fats. It also entails limiting the intake of sugar and 
replacing refined grains with whole grains. People who are 
overweight generally need to consume fewer calories each 
day and need to become more active physically.” 

The lack of regular physical activity, in fact, is associ- 
ated, among other things, with CVD, stroke, type II diabetes, 
and colon and breast cancer. Urbanization, motoriza- 
tion, and television watching all reduce physical activity. 
Countries can use public policies to try to limit the role of 
automobiles, promote walking and biking, and design com- 
munities in ways that encourage healthy lifestyles. In 
Singapore and London, for example, taxes are levied on cars 
that enter the center of the city to reduce the use of vehicles 
and their attendant traffic and pollution. Many cities pro- 
mote the use of bicycles and have bicycle lanes, as one can 
see in a number of European cities such as Amsterdam. 
Some communities in the United States, for example, have 
no sidewalks, little public transport, and services that are 
very spread out, all of which provide an incentive for people 
to use automobiles to get from place to place, rather than to 
walk or bicycle.» 

One way to promote healthier diets is through 
population-based “health education.” Large-scale education 
efforts of this type, often through the mass media, have had 
mixed results because it is difficult on a large scale to success- 
fully promote the reduction of obesity.* Generally, mass 
programs are more effective when they are combined with 
direct communication with individuals. 

Few efforts to undertake population-based education 
measures have been studied. However, a study on a project to 
reduce salt intake among men in one part of China found a 
reduction in both hypertension and obesity after 5 years. In 
another effort, the government of Mauritius encouraged the 
population to switch from cooking with palm oil, which is 
high in saturated fat, to soybean oil, which has less saturated 
fat. Over a 5-year period, the intake of saturated fat decreased 
and the total cholesterol levels of the population fell.*” 
Regulations and legislation on labeling food products and 
the reduction of unhealthy ingredients in commercial food 
products can also contribute to reducing obesity. 


Studies suggest that if large scale health education efforts 
are to succeed in changing what people eat, then it is impor- 
tant that such programs: 


e have a realistic time frame that takes account of the 
time it takes to change deeply ingrained behaviors; 

e becarried out bya respected organization and headed 
by a competent manager, with clear responsibility; 

e encourage different organizations and agencies to 
work together to maximize the reach of the program 
and ensure that messages get disseminated in appro- 
priate ways; and 

e involve the food industry and enhance food labeling.” 


Some countries, such as Brazil and Mexico, simultane- 
ously face substantial burdens of underweight and overweight 
children and women. It may be politically and socially difficult 
for countries that face such a double burden to get the support 
they need to address problems of overweight, as many people 
believe that obesity is a problem that only affects wealthier 
people. There are few examples to date of best practices for 
addressing the two problems simultaneously. 

Even as countries undertake the steps noted, they will 
still need to treat those who already have CVD, or who have 
some of the key risk factors for CVD, including hypertension. 
Most low- and some middle-income countries do not have 
the level of health system or the financial resources needed to 
carry out sophisticated medical procedures. In such settings, 
however, an important reduction in risks and in the burden 
of disease can be realized through preventive interventions 
such as getting people to take an aspirin a day and to get 
people with high cholesterol and hypertension to take inex- 
pensive medicines to lower blood pressure and cholesterol. 


Further Addressing Diabetes 


There is no evidence that type I diabetes can be prevented; 
however, avoiding being overweight is the single most impor- 
tant way to avoid type II diabetes. Although large scale efforts 
to reduce obesity have generally not been very successful, a 
pilot project that used intensive personal counseling to pro- 
mote weight loss through healthier eating and more physi- 
cal activity was successfully carried out in China, Finland, 
Sweden, and the United States. The average weight loss after 
almost 3 years of participation in this study was about 10 
pounds more than in the control group. In addition, the 
study group had a 58% lower rate of type II diabetes than the 
control group.° 

Treatment for people with diabetes is needed in all 
countries. Treating people with type I diabetes with insulin 
is a cost-effective investment, although difficult to afford or 


manage in the poorest countries, especially for people living 
outside of the main cities. For all diabetics, it is cost-effective 
to control hypertension because the combination of the two 
diseases can produce major vascular complications. Diabetics 
are also subject to foot problems from circulation difficulties 
associated with their diabetes, and appropriate foot care is 
another cost-effective investment. The cost of not doing this 
can be ulcers and eventual amputation of the foot.’ Those 
countries with greater resources and a health system that 
can deliver additional interventions can also consider other 
cost-effective measures for treating diabetes, including vac- 
cination against influenza and pneumococcal infections, 
diagnosis and treatment of retinal problems associated with 
diabetes, and treating hypertension with ACE inhibitors to 
prevent kidney problems from getting worse.° 


Cancer 


Tobacco control is overwhelmingly the first priority for pre- 
venting cancer, as noted earlier. Countries can also try to 
reduce the burden of cancer by addressing infectious agents 
that are associated with cancers, such as hepatitis B, which is 
vaccine-preventable; H. pylori, which is treatable with antibi- 
otics; and schistosomiasis, which is also treatable with 
drugs. An increasing number of countries are adding the 
hepatitis B vaccine to their national immunization programs. 
This is especially important in countries where a relatively 
large share of the population carries hepatitis B. Many coun- 
tries have schistosomiasis control programs, and some of the 
most successful efforts against schistosomiasis have been 
undertaken in Egypt and China. H. pylori is important in set- 
tings like Japan, China, or Colombia where there is a signifi- 
cant amount of stomach cancer linked with this bacteria. In 
these settings, it might be cost-effective to carry out a screen- 
ing and treatment program for H. pylori. 


Mental Disorders 


Unfortunately, there are few public health measures that can 
prevent mental disorders. For the mental disorders that have 
been discussed, treatment through medication, combined with 
psychosocial support, is the best way to try to address these 
illnesses. Providing such treatment and psychosocial support, 
however, will be difficult in many low- and middle-income 
countries, given their weak health systems, a historic lack of 
attention to mental disorders, and a lack of staff at every level 
to address mental health in effective and efficient ways. 

Given the important burden of disease associated with 
mental disorders, the World Health Organization recom- 
mends that countries take a number of steps to address men- 


tal health issues. These include: 
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e Having a mental health policy 

e Ensuring there is a unit of government responsible 
for mental health 

e Budgeting for mental health programs—including 
program development, training, drug procurement, 
and program monitoring 

e Training primary healthcare workers in mental 
health 

e Integrating mental health into the primary healthcare 
program” 


In addition, a number of public health measures can be 
taken to address some of the factors that are associated with 
mental disorders. Reducing abuse of women and children 
can reduce the burden of mental illness among the abused. 
Curtailing bullying of students in schools can also be impor- 
tant. Improving parenting skills is helpful to the healthy 
development of children. Appropriate care and counseling for 
children and adults affected by war, conflict, and other com- 
plex emergencies can also reduce the risks of mental illness. 

To the extent possible, treatments should be made 
available for the different mental disorders discussed in this 
chapter. Of the different treatments available, the most cost- 
effective include those for: 


Schizophrenia—combining an older antipsychotic drug 
with psychosocial treatment 

Bipolar disorder—providing an older mood stabilizing 
drug, plus psychosocial treatment 

Depression—providing a newer antidepressant drug 

Panic disorder—providing a newer antidepressant drug” 


It is estimated that including the above in primary 
healthcare packages could cost between about $3 in Sub- 
Saharan Africa and $9 per capita in Latin America.” This rep- 
resents a significant share of the current level of public health 
expenditure in the poorest countries of Sub-Saharan Africa 
and would be difficult to finance from their own resources. 
Other developing countries with more resources may be bet- 
ter able to provide needed treatments with their own funds. 

Unfortunately, there is often an inadequate understand- 
ing of the importance of mental health, a lack of funds, a 
shortage of people who understand mental health issues, and 
stigma around mental disorders. As a result, there has been 
little progress in most low-income countries in addressing 
mental disorders.*! 


CASE STUDIES 


Most efforts to try to reduce the burden of non-communicable 
diseases, alcohol abuse, and tobacco use have taken place in 
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high-income countries. However, middle- and low-income 
countries are beginning to gather evidence about what works 
most effectively in preventing non-communicable diseases. 
The following section examines efforts to reduce tobacco use 
in Poland. It will be followed by a review of the cataract 
blindness control program in India. The last case study is 
about a program to integrate mental health into primary 
health care in Uganda. 


The Challenge of Curbing Tobacco Use in Poland 
Background 


More than three quarters of the world’s 1.2 billion smokers 
live in low- and middle-income countries, where smoking is 
on the rise.” In the late 1970s, Poland had the highest rate of 
smoking in the world, with the average Pole smoking 3500 
cigarettes a year and nearly three quarters of Polish men 
smoking daily. The impact on the nation’s health was stagger- 
ing. In 1990, the probability of a 15-year-old boy in Poland 
reaching his 60th birthday was lower than in most countries, 
including China and India.*’ Lung cancer rates were among 
the highest in the world. But because tobacco production, 
run by the state, provided a significant source of revenue, 
the government did not fully disclose to the population the 
negative consequences of smoking. The fall of communism 
further exacerbated smoking because tobacco, the first indus- 
try to be privatized, was taken over by powerful multinational 
corporations who flooded the market with international 
brands, spent vast sums on advertising, and kept prices so low 
that cigarettes cost less than a loaf of bread. 


The Intervention 


As the tobacco epidemic escalated, Poland’s scientific com- 
munity laid the foundation of the anti-tobacco movement. 
Research in the 1980s by the Marie Sklodowska-Curie 
Memorial Cancer Centre and Institute of Oncology con- 
tributed to the first Polish report on smoking, highlighting 
the link between tobacco and the country’s alarming rise in 
cancer. A series of international workshops and scientific 
conferences in Poland further strengthened these find- 
ings. Civil society was experiencing a renewal at the time, 
with the formation of anti-tobacco groups such as the 
Polish Anti-Tobacco Society that began to interact with 
international bodies, such as WHO and the International 
Union Against Cancer. In addition, the Health Promotion 
Foundation was established to lead public efforts on 
health issues and anti-tobacco education efforts. 

With the fall of the Berlin Wall, the media became free to 
cover health topics and played an important role in dissemi- 


nating information, raising awareness about the dangers of 
smoking, and shaping public opinion. When tobacco control 
legislation was introduced in 1991, a heated public debate 
ensued between health advocates and the powerful tobacco 
lobby, increasingly viewed by the public as a contest between 
David and Goliath. In 1995, groundbreaking legislation was 
finally passed, requiring sweeping measures such as large 
health warnings on cigarette packs and bans on smoking in 
enclosed workspaces and health centers, on electronic media 
advertising, and on tobacco sales to minors. A 30% increase 
in taxes levied on cigarettes was subsequently passed in 
1999 and 2000, and advertising was completely banned. In 
parallel, the Health Promotion Foundation also launched 
extensive health education and consumer awareness efforts. 
These included an annual “Great Polish Smoke-Out” com- 
petition to encourage smokers to quit, with incentives like 
winning a week-long stay in Rome and a chance to meet the 
Polish-born Pope John Paul II. In a decade of smoke-outs, 
nearly 2.5 million smokers have quit smoking. Since the first 
smoke-out in 1991, more than 2.5 million poles have perma- 
nently snuffed out their cigarettes because of the campaign. 


The Impact 


Cigarette consumption dropped 10% between 1990 and 
1998, and the number of smokers declined from 14 million 
in the 1980s to under 10 million by the end of the 1990s. 
The reduction in smoking led to 10,000 fewer deaths each 
year, a 30% decline in lung cancer among men aged 20 to 
44, a nearly 7% decline in CVD, and a reduction in infant 
mortality and low birth weight.** Life expectancy in the 1990s 
increased by 4 years. 


Lessons Learned 


Poland’s experience shows that once smoking is seen for what 
it is—the leading cause of preventable deaths among adults 
worldwide—then governments do act. Working in concert 
with civil society and using state-of-the-art communication 
strategies, the Polish government succeeded in countering the 
powerful economic influence of the tobacco industry and 
inducing major shifts in smoking, an addictive behavior that 
was also then an ingrained social norm. Poland’s sweeping 
legislative measures came to serve as a model for other coun- 
tries. The experience of South Africa provides an interesting 
parallel: once the African National Congress came to power 
in 1994, the antismoking movement gained a powerful ally in 
Nelson Mandela and his first health minister, ultimately lead- 
ing to the passage of strict tobacco control legislation and 
dramatic price control measures that increased the real value 
of cigarette taxes by 215%. As a result, cigarette consump- 


tion fell by more than 30%, from 1.9 billion packs in 1991 
to 1.3 billion packs in 2002. As a South African researcher 
noted, “You need the right combination of science, evidence, 
and politics to succeed. If you have one without the other, 
you don't see action.’ For a more detailed discussion of 
these Polish efforts see Case Studies in Global Health: Millions 
Saved. 


Cataract Blindness Control in India 


This chapter has focused on a limited number of the leading 
causes of deaths and DALYs lost due to non-communicable 
diseases. This chapter, however, does not cover vision disor- 
ders, despite the large number of DALYs lost to them in low- 
and middle-income countries. As you would expect, there 
are few people who die of diseases related to vision disorders. 
However, the burden of disability of these diseases, especially 
in low- and middle-income countries in which they are not 
generally treated in a timely manner, is great. In fact, about 
45 million people worldwide are blind and another 135 
million people are visually impaired.** The total number of 
DALYs lost from cataracts alone in low- and middle-income 
countries is almost the same as those lost to nutritional defi- 
ciencies, is slightly more than those lost to maternal condi- 
tions, and is about 15% fewer than the amount lost to TB. It 
is also just under the number of DALYs lost to road traffic 
injuries.” 


Background 


About one quarter of the total number of people in the 
world who are blind live in India and the case study that 
follows deals with controlling cataract blindness there.** The 
blindness control program in India has been one of the most 
extensive such programs in low-income countries for many 
years. In addition, over the last decade, this program has 
emerged, in many respects, as a public health “success story.” 
Those wishing to examine this case in greater detail can read 
further about it in Case Studies in Global Health: Millions 
Saved. 


History 


Cataracts are the leading cause of blindness in India. About 
80% of all of the people in India who are blind are blind 
due to cataracts. In addition, there are another 10 million 
people in India who are visually impaired due to untreated 
cataracts. 

In the simplest terms, a cataract is a clouding of the lens 
of the eye. It blurs the image on the retina, producing a visual 
effect that is like looking through a window that is frosted 
or fogged with steam. Cataracts form when protein clumps 


in the lens of the eye. This is associated with age, excessive 
exposure to sunlight, diabetes, undernutrition, and other risk 
factors. Cataracts can affect one or both eyes. 

Cataracts are treatable through surgery. One form of 
surgery requires a large incision in the eye and the removal 
of the lens and lens capsule. This form of surgery (ICCE) is 
relatively easy to perform and relatively inexpensive; however, 
it requires that the patient wear thick eyeglasses after surgery, 
and it has a high rate of complications. Nonetheless, it has 
been the form of surgery traditionally done in low-income 
settings. The other form of surgery is more technically 
sophisticated (ECCE); however, it has a lower rate of compli- 
cations when done by trained surgeons. In addition, recent 
research in India showed that those having ECCE surgery 
were 2.8 times more likely to have a good outcome than those 
having ICCE surgery.” 


Intervention 


India’s response to the problem of blindness has been impres- 
sive in breadth and duration. India’s first intervention in 1963 
aimed specifically at controlling trachoma, a highly conta- 
gious eye infection. By the end of the decade, the government 
expanded its approach to include all visual impairment. In 
1975, the Central Council of Health declared that “one of the 
basic human rights is the right to see. In 1976, India formed 
the National Program for the Control of Blindness (NPCB) 
to expand access to surgical treatment of vision disorders 
and to increase ophthalmologic services. 

India’s first international collaboration in eye care was 
with DANIDA, the Danish International Development 
Assistance Agency. Until 1989, DANIDA assisted India in 
funding the improvement and expansion of its cataract 
blindness control program through the provision of equip- 
ment, mobile units, training, and enhancements of moni- 
toring and evaluation. The program focused then on mass 
ECCE surgeries in camps that were mostly set up in areas 
with limited health infrastructure. This demonstrated the 
ability of the government to lead mass screening and treat- 
ment camps, even in rural areas. It also generated enormous 
demand for cataract surgeries, even among the poor and 
rural. However, the limited amount of time a camp was 
stationed in a particular location, as well as the nature of 
field work, meant that post-surgical follow-up was difficult 
to implement. Consequently, although the efforts succeeded 
in reaching many people, only about 75% of those who got 
surgery returned to an acceptable level of vision.” 

In 1994, building on its experience with DANIDA, the 
Government of India began to collaborate with the World 
Bank to finance a 7-year Cataract Blindness Control Project. 
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The project focused on seven Indian states that had the highest 
prevalence of blindness and, in simple terms, it meant to assist 
India in moving its cataract blindness control program from a 
focus on quantity to a focus on quality and outcomes. The aims 
of the program were to improve surgical outcomes by shifting 
from ICCE to ECCE, strengthen India’s capacity to provide 
high quality surgery done by competently trained staff, and 
increase the coverage of the program to areas which had previ- 
ously been underserved. Much greater attention was paid than 
before to monitoring the outcomes of surgery. 

The program also focused on trying to achieve its aims 
through enhancing collaboration between the public and the 
private sectors. Some surgeries were done in public facilities. 
The government financed other surgeries that were con- 
ducted by the private and NGO sectors. In addition, NGOs 
such as Sight Savers International, Lions Clubs International, 
and Christoffel Blinden Mission also financially supported 
eye hospitals, training institutes, and the development of 
school vision-screening programs and outreach. The Aravind 
Eye Hospital in Madurai, India, was a world famous leader 
in eye care and became increasingly involved in training and 
other assistance to the NPCB. 


Impact 


Over 15 million cataract operations were performed in con- 
nection with the Cataract Blindness Control Project. In addi- 
tion, ECCE surgeries increased as a share of the total surgeries 
from between 15-65% across different states in 1998-1999 to 
between 44-91% in 2001—2002.°° Moreover, by 2001, 92% of 
surgeries occurred in fixed facilities where better outcomes 
can be expected. Most importantly, surgical outcomes have 
improved, with the introduction of improved procedures, 
well-equipped surgical procedures, and trained personnel. 
The ability to see at an acceptable level after surgery grew 
from 75% in 1994 to 82% from 1999 to 2002. The number 
and quality of surgeries was associated with a decrease in the 
prevalence of cataract blindness by 26%. 


Cost Effectiveness 


The World Bank-assisted intervention cost $136 million, with 
close to 90% coming from the Bank and the remainder from 
the government of India. When done correctly and in areas 
of high prevalence, cataract surgery is among the most highly 
cost-effective interventions.>! ECCE surgery is estimated to 
cost about $60 per DALY averted in the South and East Asia 
regions. Through the combination of serving those most in 
need and their educational and awareness raising Campaigns, 


NGOs operating under the project used their financial 
resources very effectively. 


Lessons Learned 

The efforts in India demonstrate the benefits of collaboration 
among different public and private sectors and international 
institutions. The government of India and its political com- 
mitment to the problem in the 1960s was a requirement for 
success, as it offered a “big push” to combating cataract blind- 
ness. In addition, even though the government's early efforts 
were not always at the level of quality desired, they provided 
a baseline for further studies of how the program could be 
improved and expanded in a higher quality manner. Finally, 
the involvement of the NGOs helped to bring innovative 
approaches to the project and continually encouraged the 
government to improve and maintain quality services. 


Integrating Mental Health into Primary Care in 
Uganda 


Mental disorders are neglected in most developing countries. 
They are difficult to diagnose and treat, they carry con- 
siderable stigma, and low-income countries often lack the 
skilled personnel and financial resources needed to address 
mental health issues. Uganda is one of the few low-income 
countries that has made an effort to tackle the important 
burden of mental disorders and the case study that follows 
describes this effort and some of the outcomes associated 
with Uganda's move to integrate mental health concerns into 
its primary healthcare program. 


Background 


In 1986, Uganda came out of a 5-year civil conflict that had 
been preceded by 8 years of government led by General Idi 
Amin, which were characterized by misrule and violence. 
Although the civil conflict was for the most part over in the 
southern parts of the country, the conflict continued in 
the north, with abduction of children and terrorizing of the 
communities carried out by the Lord’s Resistance Army. At 
about the same time, Uganda was increasingly being impacted 
by the emerging HIV/AIDS epidemic. 

According to the 1995 Uganda Burden of Disease study, 
over 75% of life years lost from premature deaths was the 
result of preventable communicable disorders.” However, 
it was also recognized that there was a simultaneous surge 
in the occurrence of non-communicable disorders, such as 
hypertension, diabetes, cancer, and mental disorders. It was 
also becoming clearer that HIV/AIDS and the prolonged 
armed conflict created an increased need for attention to be 
paid to mental health. 

In order to address the increasing burden of mental 
disorders, the Ministry of Health decided to promote the 


integration of mental health into primary health care. This 
involved developing standards and guidelines for the man- 
agement of eight priority mental disorders for the commu- 
nity, district, and national referral levels of care. This was part 
of Uganda's efforts to address health care in an effective and 
efficient manner through the establishment of a minimum 
healthcare package. 


The Intervention 


The process of integrating mental health into primary health 
care was to be implemented through training all healthcare 
workers to recognize and manage common mental disorders, 
as well as establishing and strengthening a referral and sup- 
portive supervision system. The initiative was outlined in the 
Uganda Health Sector Strategic Plan 1999 to 2004.” 

Central level activities included the creation of a Mental 
Health Coordinating Committee whose main responsibilities 
were the development of standards and guidelines for the 
management of common mental disorders, developing mate- 
rials for the training of health workers, and developing and 
participating in the referral and supervision system. Central 
level activities also included participation in the creation of 
a Core Team on Psychosocial Disorders, a group of repre- 
sentatives of two government sectors; the Ministry of Health 
and the Ministry of Gender, Labor, and Social Development, 
which was responsible for child protection; five NGOs work- 
ing in the field of psychosocial disorders; and UNICEF. 

The Core Team carried out an assessment of the psy- 
chosocial situation of the conflict-affected population in 
eight districts of northern Uganda, disseminated the results 
to the district leaders, and facilitated the affected districts in 
the development of psychosocial components to be included 
in District Development Plans. The Core Team developed 
indicators, as well as a monitoring and evaluation plan, that 
they then implemented. The Core Team was instrumental in 
the coordinated safe return and reintegration of abducted 
children into their communities. 

As a result of having mental health in the Health Sector 
Policy and the Health Sector Strategic Plan, a budget line for 
mental health was created. Although the allocation to mental 
health from the Government of Uganda was only 0.7% of the 
total health budget, having mental health as a budget item 
made it easier for other funding agencies to support mental 
health efforts in Uganda. 

The African Development Bank (AfDB) provided a loan 
to the Government for support in the integration of mental 

health into primary health care. This AfDB assisted project is 


to provide $17.73 million to mental health efforts in Uganda 


over a 5-year period. Activities include rehabilitation of 


Butabika National Referral Psychiatric Hospital, down-sizing 
it from a 900-bed to a 450-bed hospital, as well as the con- 
struction of 6 regional mental health units. The project 
includes provision of essential mental health medications 
and support to the training of healthcare workers at all levels 
of the care system, from training primary healthcare nurses 
in the recognition and management of common mental dis- 
orders, to the training of specialized personnel, such as psy- 
chiatrists, psychologists, and psychiatric social workers.” 


Lessons Learned 


It is often thought that mental health is not a priority in low- 
income countries, or that feasible mental health interventions 
are not available. This case study, however, demonstrates that 
mental disorders are of importance in low-income countries, 
especially those affected by disasters, complex emergen- 
cies, and HIV/AIDS. It also demonstrates that countries, 
even with few resources, can take measures to considerably 
improve mental health services. 

This case study also suggests that it is possible to design 
and implement a strategy for dealing with mental disorders 
that builds on an existing healthcare system. As a result of 
the investments made, resources for mental health are bet- 
ter allocated in Uganda than before, and funds for mental 
health have moved from the large psychiatric institution to 
the regional levels, where services are more accessible to the 
populations that require them. 

Nonetheless, there remain great challenges in trying to 
provide appropriate mental health services in Uganda. These 
include the need to strengthen information and public edu- 
cation so the population is aware of what constitutes mental 
disorders, as well as where help can be sought. A further 
challenge is likely to be sustainability of the established ser- 
vices. The AfDB project provides the infrastructure and the 
start-up costs; however, the Government of Uganda will have 
to ensure that recurrent costs for staff, maintenance of equip- 
ment and infrastructure, referral and supervision, and other 
inputs such as drugs are provided for in the long-term. 


FUTURE CHALLENGES 


The world must face a number of challenges if it is to reduce 
the burden of non-communicable diseases in low- and middle- 
income countries. First, the number of people with new cases 
of non-communicable diseases will grow in low- and middle- 
income countries as a result of lifestyle changes and the aging 
of the population. In addition, because non-communicable 
diseases are chronic, the number of people with these dis- 
eases will also rise. The increasing number of people who will 
be at risk of and living with chronic diseases in low- and 
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middle-income countries will pose a huge challenge to the 
health of these countries, to their health systems, and to their 
national finances. 

Related to this, a number of low-income countries 
will have to deal with the challenge of addressing increas- 
ing amounts of non-communicable disease simultaneously 
with having to address substantial burdens of communicable 
diseases. This will severely tax the managerial, technical, and 
financial capacity of many developing countries. It will also 
require greater attention by low-income countries to non- 
communicable diseases and to improved surveillance of these 
diseases, as well. 

In addition, it will be important to spread as rapidly as 
possible to low-and middle-income countries the lessons 
that the high-income countries have already learned about 
how to address non-communicable diseases in cost-effective 
ways. This body of evidence, especially for low-cost interven- 
tions that have a high payback, needs to be disseminated in 
low- and middle-income countries as rapidly as possible. 
Ongoing mechanisms need to be established to ensure, as 
well, that cost-effective diagnostics and drugs continuously 
get disseminated as early as possible to low- and middle- 
income countries. 

Having said this, however, it will also be important that 
low- and middle-income countries take the measures that are 
known to prevent non-communicable diseases as soon as 
they can. They should not wait to build the political consen- 
sus that they need to undertake a comprehensive approach to 
reducing tobacco smoking, for example. Nor do they need 
to wait to do the same for excessive alcohol consumption. 
Even in the face of undernutrition, a number of countries 
will need to promote healthier diets and more physical activ- 
ity for people who are overweight. Some of the low-cost but 
effective treatments for cardiovascular disease, such as aspi- 
rin, can also be promoted. 


MAIN MESSAGES 


Non-communicable diseases now constitute the largest bur- 
den of disease worldwide. In all regions of the world, except 
Sub-Saharan Africa, the burden of these diseases is greater 
than the burden of communicable diseases. Cardiovascular 
disease is the single largest cause of death worldwide. 
Diabetes, some forms of cancer, and mental disorders are also 
major causes of disability and death from non-communicable 


diseases. In fact, about 14% of the DALYs lost in 2001 were 
attributable to CVD, about 7% to cancer, 1.3% to diabetes, 
and about 5% to the four mental disorders discussed earlier. 

The leading risk factors for cardiovascular disease are 
hypertension, obesity, high cholesterol, and tobacco use. A 
lack of physical activity contributes to CVD and obesity, and 
the main risk factor for diabetes is obesity. Some cancers 
are associated with an infectious agent, such as hepatitis B, 
h.pylori, or the human papilloma virus. Other cancers are 
linked with tobacco use. Little is known about the non-genetic 
risk factors that are associated with mental disorders. 

The costs of non-communicable diseases and the use 
of tobacco and alcohol abuse are substantial. They have a 
considerable impact on people in their productive years of 
life. In addition, mental disorders and diabetes are associated 
with very large amounts of disability. The costs of trying to 
prevent the burden of non-communicable diseases include 
efforts to promote “healthier lifestyles,’ including a healthy 
diet and maintaining an appropriate weight and increasing 
physical activity, while trying to reduce obesity, cigarette 
consumption, and excessive drinking. The costs of treating 
non-communicable diseases can be high both because of the 
high cost of some medical treatments for specific episodes 
of illness, as well as the need to treat some diseases and 
conditions for many years. Mental disorders, for example, 
frequently start early in life and often continue throughout a 
life. Nonetheless, aspirin and some medicines used for hyper- 
tension, for example, are highly cost-effective at dealing with 
CVD, even in low- and middle-income settings. 

The single most important step that countries can take 
to reduce the burden of non-communicable diseases is to 
reduce the consumption of tobacco. There is good evidence 
from high-income and some lower-income countries that 
taxing cigarettes more heavily, banning smoking from public 
places, and trying to educate the population about the impact 
of tobacco on health can all contribute to reducing tobacco 
consumption. 

Reducing the burden of non-communicable diseases will 
also require that obesity be reduced through healthier diets, 
fewer calories, increased intake of fruits and green leafy veg- 
etables, and more physical activity. Other measures to reduce 
obesity can be complemented with food labeling legislation 


and legislation to encourage the use of healthier ingredients 
in food products. 


A 


5. 


How important are non-communicable diseases to 
the global burden of disease? 


Why are non-communicable diseases less impor- 
tant to that burden in Sub-Saharan Africa? 


. What are the leading risk factors for cardiovascular 


disease? 


What are the most important cancers that affect 
low-income countries? 


What are the most important risk factors for can- 
cers? 


Study Questions 


6. What factors are causing the “epidemic” of diabetes 


10, 


that is occurring worldwide? 


. Why are mental disorders so important to the bur- 


den of disease if so few people die of them? 


. What measures have proven effective in reducing 


the use of tobacco? 


. What lessons of Uganda’s approach to mental 


health concerns are important for other resource- 
poor countries? 


What measures have been effective in reducing the 
abuse of alcohol? 
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LEARNING OBJECTIVES 


By the end of this chapter the reader will be able to: 


e Define the most important types of unintentional injuries 

e Describe the burden of disease related to those injuries 

e Discuss how that burden varies by age, sex, region, and type of 
injury 

e Qutline the costs and consequences of those injuries 


e Review measures that can be taken to address key injury issues 
in cost-effective ways 

¢ Describe some successful cases of preventing unintentional 
injuries 


VIGNETTES 


Juan was 25 years old. He was driving his fifteen-year-old car 
from Lima, Peru, to a small town in the mountains, where he 
planned to visit his grandmother. Juan had received only a 
small amount of driver training. His car was very old, had 
never been inspected for safety, and had worn tires and poor 
brakes. The road was very mountainous, did not have good 
lane markings or signs, and had few safety barriers. As the sun 
was setting, another car came rapidly around a mountain 
bend, headed right toward Juan’s car. Juan tried to avoid the 
car but in doing so went off the road. His car slid down 
the side of the mountain and Juan was killed in the crash. 
Mary was 12 years old and lived in a farming community 
in northern Tanzania. People in her village used fertilizer and 
pesticide in their agricultural work. They cooked with kero- 
sene stoves. One day, after coming home from school, Mary 
was thirsty and saw some of her favorite soft drink near the 
area in which her mother cooked. Mary reached for the drink 
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and began to consume it quickly. As she did so, she realized 
that her mother was storing in the soft drink bottle the kero- 
sene that she used for cooking. Mary lived far from health 
services, got very sick that evening, and died of kerosene poi- 
soning before she could get proper medical treatment. 

Paitoon was a 70-year-old physician in Bangkok, 
Thailand. He was still practicing medicine, but was becom- 
ing more frail every month. He fancied himself to be a young 
man and enjoyed fixing things around his house and his 
office. While standing on a stool in his office one day to repair 
a broken light, Paitoon fell. Like many people his age who 
suffer falls, Paitoon broke his hip. Paitoon was hospitalized, 
had surgery, and could not attend to his patients for several 
months while he recovered. 

Shahnaz was a 26-year-old woman in Lahore, Pakistan. 
Like almost all lower-income woman in Pakistan, Shahnaz 
spent much of the day doing chores around the house. She 
lived in a very small house with a tiny cooking area. While 
preparing dinner one evening, the sleeve of Shahnaz’s outfit 
dipped into the cooking fire. Before her family could help 
her, all of Shahnaz’s clothing was engulfed in flames. Shahnaz 
died the next day from burns. 


THE IMPORTANCE OF UNINTENTIONAL INJURIES 


Unintentional injuries are among the single leading causes 
of death and DALYs lost worldwide. In 2001, about 3.5 mil- 
lion people died of unintentional injuries.' This is about the 
same number of people who died of respiratory infections 
worldwide. It was more than the number of people who died 
of HIV/AIDS, diarrheal diseases, and vaccine preventable dis- 
eases of children. It was also more than the number of people 
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who died of maternal and perinatal conditions combined.’ In 
addition, unintentional injuries often lead to disability. Thus, 
while they represent about 6% of all deaths worldwide,’ they 
represent almost 8% of the DALYs lost.’ Although uninten- 
tional injuries are often neglected in global health work, they 
are, in fact, exceptionally important. 

This chapter is about unintentional injuries. It first 
reviews definitions that are commonly used when discussing 
unintentional injuries. The chapter then reviews the global 
burden of disease from these injuries and how that burden 
varies by type of injury, sex, age, and region of the world. 
After that, the chapter examines the costs and consequences 
of unintentional injuries. The chapter concludes by examin- 
ing measures that can be taken to reduce the burden of unin- 
tentional injuries and by reviewing some cases of successful 
injury prevention efforts. 


KEY DEFINITIONS 


As we begin this chapter, it is important to define the focus of 
our attention. For the purposes of this chapter, we can define 
an “injury” as: 


the result of an act that damages, harms, or 
hurts; unintentional or intentional damage to 
the body resulting from acute exposure to ther- 
mal, mechanical, electrical, or chemical energy 
or from the absence of such essentials as heat or 


oxygen.* 


Some injuries, such as being shot by someone trying to 
do you harm, are intentional injuries. Unintentional injuries 
are “that subset of injuries for which there is no evidence of 
predetermined intent.”® 


Chapter 14 deals with humanitarian emergencies and 
civil conflict, but it also will discuss briefly some issues related 
to intentional injury. This chapter, however, will deal only 
with unintentional injuries, other than occupational injuries. 

In focusing on unintentional injuries, this chapter will 
deal with: 


e road traffic accidents 
e poisonings 

e falls 

e fires 

e drownings 


Since the chapter focuses on the unintentional injuries 
noted above, it will use the term “injury” to refer to these 
injuries for the sake of simplicity. Any references to “inten- 
tional injuries” will be specified. 


THE BURDEN OF UNINTENTIONAL INJURIES 


About 3.5 million people died in 2001 of unintentional 
injuries worldwide, which was about 6% of all deaths in the 
world that year. In terms of DALYs lost, unintentional inju- 
ries that year were almost 8% of the total.° Table 13-1 shows 
the share of deaths globally that can be attributed to unin- 
tentional injuries and how that compares with deaths from a 
number of other causes. 

Although injuries have most commonly been thought of 
as a problem of the developed world, more than 90% of 
deaths from unintentional injuries in 2001 were in low- and 
middle-income countries.®”’ This is another reminder that 
low- and middle-income countries simultaneously face the 
multiple burdens of communicable diseases, non-communicable 
diseases, and injuries. 


— 13-1 Deaths from Unintentional Injuries, 2001, Compared to Total Deaths from Group i and Group 0 g 
- Diseases . | |  . —rr——C—COCOC“CiCN 


Group I Deaths 
Region (% of all deaths) 


Group II Deaths Unintentional Injuries 


(% of all deaths) (% of all deaths) 
East Asia & Pacific 


19% 

6% 
22% 
24% 
43% 
L1% 


Europe & Central Asia 

Latin America & the Caribbean 
Middle East & No. Africa 
South Asia Region 
Sub-Saharan Africa 


Source: Data with permission from The World Bank. Lopez AD, Mathers CD 


methods, and results for 2001. In: Lopez AD, Mathers CD, Ezzati M, Jamiso 
York: Oxford University Press; 2006:132—167. 


71% 
84% 
67% 
65% 
47% 
21% 


7% 
7% 
6% 
9% 
7% 
5% 


, Murray CJL. The burden of disease and mortality by condition: data, 
n DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. New 


% of Total Deaths from 
Unintentional Injuries 


The Burden of Unintentional Injuri 


% of Total DALYs from 
Unintentional Injuries 


Road Traffic Accidents 33% 


Poisonings 
Falls 
Fires 
Drownings 


10% 
10% 

9% 
11% 


Other Unintentional Injuries 26% 


28% 
6% 
12% 
9% 
8% 
36% 


Source: Adapted with permission from The World Bank. Lopez AD, Mathers CD, Murray CJL. The Burden of Disease and Mortality by Condition: 
Data, Methods, and Results for 2001. In: Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJL, eds. Global Burden of Disease and Risk Factors. 


New York: Oxford University Press; 2006:128-184. 


The leading cause of deaths from unintentional injuries 
in 2001 that were categorized were road traffic injuries. This 
was followed by drowning, poisonings, falls, and fires. The 
leading cause of DALYs lost from unintentional injuries was 
road traffic injuries. This was followed by falls, fires, drown- 
ings, and poisonings. The difference in order between deaths 
and DALYs largely reflects the disability associated with 
fires and falls.* Table 13-2 portrays the percentage distribu- 
tion for deaths and DALYs of the main categories of uninten- 
tional injuries. 

The percent of deaths from unintentional injuries in 
low- and middle-income countries in 2001 was 2.2%—twice 
as high as that in high-income countries. The rate of deaths 
from unintentional injuries in the low- and middle-income 
countries was six times that in high-income countries. Males 
more commonly suffer from unintentional injuries than 
females, and about twothirds of the deaths from uninten- 
tional injuries were among males.’ In low- and middle- 
income countries, men were more likely to die than women 
of all six categories of unintentional injuries, except fires, as 
shown in Table 13-3. 

Men were also almost three times as likely as women 
to die in road traffic accidents. They were almost twice as 
likely to die as women in all other categories of unintentional 
injury, except fires, for which women were almost twice as 
likely to die as men.° 

When the leading causes of death globally are examined by 
age, we note that only HIV/AIDS kills more men aged 30—44 
than are killed by unintentional injuries. Only cancer and car- 
diovascular disease kill more women every year than die from 
unintentional injury. Table 13-4 gives a breakdown of deaths 


from unintentional injuries for men compared to women. 


Deaths are only part of the injury story. Although the © 
number of deaths is significant, the number of people who 
suffer disability annually from an injury is much greater 
than those who actually die from an injury. As an example, 
a study of fatal and non-fatal injuries in two states in the 
United States reported 13,052 deaths from injury but also 
identified over 2 million injuries for which medical care was 
sought over the course of the study.’ In other words, for every 
person who died from an injury there were approximately 
153 people who were injured seriously enough to seek the 
help of a health professional. Moreover, this figure does not 
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include those injuries for which people did not seek medical 
help, whether due to the minor nature of the problem, lack 
of access to care, or other unknown reasons. 

It is apparent that when disability due to injuries is taken 
into consideration, as well as mortality, the scope of the 
problem presented by such injuries is magnified. Moreover, 
these figures likely underestimate the total impact of inju- 
ries around the world. The true burden is likely to be much 
higher than that based on simple reporting of injuries within 
the developing world. Indeed, some authorities have ques- 
tioned the reliability of disability data from lower-income 
settings where mechanisms to accurately collect and report 
injury data are lacking and where many injured persons do 
not seek or do not have access to medical care.!*” 

When we examine data for unintentional injuries by 
region, we see some variation. Deaths for unintentional 
injuries as a share of total deaths in Sub-Saharan Africa are 
relatively lower than in any other region, probably a reflec- 
tion of the very high burden of communicable diseases in 
Sub-Saharan Africa. The share of deaths due to unintentional 
injuries in the Middle East and North Africa region is much 
higher than in any other region, largely a reflection of the 
high rates of motor vehicle deaths in this region. Table 13-5 
shows the share of total deaths by region that is composed of 
unintentional injuries. 

Table 13-6 reflects the percentage of total deaths by 
region that is caused by road traffic accidents. 


There is considerable variation in the contribution of 
road traffic accidents to total deaths in different regions. 
The lowest rate is in the Europe and Central Asia Region, as 
anticipated. This largely reflects better-trained drivers, bet- 
ter engineered and maintained roads, and safer cars than in 
other regions. The highest rate of deaths for unintentional 
injuries that are caused by road traffic accidents is in the 
Middle East and North Africa regions. This probably reflects 
the extensive use of motor vehicles in this region without 
sufficient attention to driver education, engineering of roads, 
automobile safety, or emergency medical services. 


CHILDHOOD INJURY 


Discussion thus far has centered primarily on older adoles- 
cents and adults. However, children throughout the world 
sustain an alarming number of injuries with high levels of 
attendant death and disability. Moreover, estimates place 
98% of childhood injury deaths in the low- and middle- 
income countries." 

Deaths from unintentional injuries for children aged 
0—4 in low- and middle-income countries in 2000 were about 
2.7% of total deaths. For those 5-14 years of age, these deaths 
were 3.5% of total deaths. With regard to specific injuries, 
children younger than five years account for 25% of drown- 
ing deaths and 15% of fire-related deaths globally.’ To cast 
a slightly different perspective on these figures and the dis- 
proportionate occurrence of injuries in the young, children 
age 0-14 years comprise about 30% of the population but 
account for 50% of total injury-related DALYs.!!% 


RISK FACTORS FOR UNINTENTIONAL INJURIES 


Numerous reasons are thought to underlie the high preva- 
lence of injuries in young children in the developing world. 
A partial list of factors includes developmental immaturity 
relative to the dangers these children face within their envi- 
ronments, the influence of poverty on families’ ability to 
provide adult supervision and child care, and exposure to 
workplaces with unsafe, hazardous, and developmentally 
inappropriate machinery.'*"* In support of this last point, a 
study in the Philippines found that 60% of working children 
were exposed to unsafe conditions, and 40% of these had suf- 
fered a serious workplace injury.” 

It might be assumed that as children grow older, they 
become less susceptible to injury. However, the reality is that 
as children grow older and better able to maneuver in their 
environment, the incidence of injuries does not decrease. 
More developmentally mature young persons tend to 
roam more widely within their environments and thus 
encounter more risks and complex situations, which challenge 
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their reasoning and abilities to react. Although the incidence of 
injury does not vary appreciably, the types of injuries sustained 
do vary, with important implications for injury prevention 
programs. 

The risk factors for falls for young people in low- and 
middle-income countries appear to be associated with physi- 
cal activity and also may vary with socioeconomic status."* 
The risk factors for injury from falls for older people are 
mostly related to age and overall physical condition." 

Low income, poor housing, and living in a crowded area 
are all risk factors for burns. Rural dwellers also suffer higher 
rates of burns than urban people. Children are more likely 
to suffer burns than any other age group. In addition, as 
discussed before, in South Asia and China, females are more 
likely to be burned than men.” 

The risk factors for drowning in low- and middle- 
income countries are consistent with what we would expect. 
Young children are the most likely age groups to drown and 
males are more likely to drown than females. Most drown- 
ings occur during normal activities that take place near water. 
This is unlike in high-income countries where most drown- 
ings are associated with recreational activities. Children from 
poorer and larger families probably drown more frequently 
than other children.” 

Studies done on poisoning in low- and middle-income 
countries have shed some light on risk factors. Poisoning is 
more likely in young boys than young girls. They also tend 
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to be correlated with using nonstandard containers for poi- 
sonous goods and storing them within the reach of young 
children. Lower-income parents who are unable to supervise 
their children sufficiently around poisons are also more likely 
to have their children poisoned than better-off parents.”° 

The risk factors for road traffic injuries in low- and 
middle-income countries that differentiate them from high- 
income countries are well known. First is the increasing use 
of motor vehicles in low- and middle-income countries. In 
addition, in many countries two-wheeled vehicles, which are 
especially unsafe, are very common. In addition, most low- 
and middle-income countries pay insufficient attention to 
road planning, design, engineering, signage, or traffic man- 
agement. Third, enforcement of speed limits is lax in many 
low- and middle-income countries and studies done on road 
traffic accidents show that about half of all such accidents 
are associated with excessive speed. It is also true in low- and 
middle-income countries that vehicles are less safe than in 
high-income countries, that many vehicles will not have 
safety belts or airbags, and that infant seats for cars are barely 
known or used. Motorcycle helmets are also used much less 
than in high-income countries.” 


THE COSTS AND CONSEQUENCES OF INJURIES 


The costs associated with unintentional injuries worldwide 
are considerable. The economic burden due to such injury 
includes direct costs such as medical care, hospitalization, 
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rehabilitation, and funeral fees as well as indirect costs such 
as lost wages, sick leave from work, disability payments, 
insurance payouts, and costs associated with family care. 
These costs may be catastrophic for people within certain 
socioeconomic strata or those without access to sufficient 
health insurance. In this case, costs are frequently borne by 
government or private social services. In all cases, however, 
injuries represent a significant drain on personal and societal 
resources. The total costs of injuries in Canada during 1993, 
for example, were estimated to be $14.3 billion Canadian 
dollars.” 

The direct costs due to road traffic injuries alone are 
estimated at 1-2% of the GNP of low- and middle-income 
countries. The total costs of road traffic injuries globally have 
been estimated at over $500 billion, with the share born by 
the low- and middle-income countries estimated at $65—100 
billion. At the regional level, Asia has the highest direct costs 
attributable to road traffic injuries at $24.5 billion. Africa, the 
least affected region by cost, still bears a significant burden, 
with an estimated $3.7 billion annually in total costs.’?* 

Kenya examined the economic burden due to road traf- 
fic injuries and found a rapidly increasing economic burden 
over a 12-year period from 1984 to 1996, Costs, including 
health care, administrative expenses, and vehicle and prop- 
erty damage increased from 1.5 billion Kenyan shillings in 
1984 to 3.8 billion shillings in 1991, which was equivalent to 
5% of GNP. By 1996, injury-related costs had continued to 
escalate to between 5 and 10 billion Kenyan shillings.” 

The consequences of unintentional injury are not lim- 
ited to financial costs. There are significant social conse- 
quences for individuals and families that may be associated 
with such injury. Numerous studies have documented the 
long-term physical and psychosocial consequences of unin- 
tentional injuries. Persisting problems with pain, fatigue, 
memory problems, and psychosocial functioning are not 
uncommon in victims of trauma.”*8 Moreover, these social 
consequences may be relatively independent of injury sever- 
ity and reflect the influence of other non-injury variables.” 
Lastly, the psychosocial consequences for families of child 
injury victims may be significant, with difficulties relating to 
finances, changes in work-status required to care for injured 
children, and altered family dynamics.” 


ADDRESSING KEY INJURY ISSUES 


One of the key issues in addressing the burden of injuries is 
to raise awareness about how to apply rigorous methods of 
prevention and control to the injury problems. In fact, even 
among the industrialized countries, the prioritization of 
injuries as a significant health problem and the application of 


scientific methods of injury prevention and control are rela- 
tively recent phenomena.''! Many public policy makers and 
public health actors in low- and middle-income countries 
have failed to appreciate the importance of injuries to the 
burden of disease or to understand what can be done to pre- 
vent unintentional injuries. 

In order to design effective prevention and control 
activities for unintentional injuries, formal surveillance sys- 
tems are fundamental to obtain reliable information as to 
numbers and patterns of injury. Although the formal sur- 
veillance systems in many developed countries may be inap- 
propriate to developing country settings, minimal standards 
for injury morbidity and mortality should be implemented 
in all countries. In this light, the World Health Organization 
has published guidelines for collecting, coding, and report- 
ing injury data, which have been specifically developed for 
use in low-resource settings and do not require the use of 
technology intensive data management systems or specialized 
training.” 

In addition, it will be important to develop local capac- 
ity to analyze injury data and design injury prevention and 
mitigation programs. Injury prevention and control activi- 
ties from one setting can not be grafted onto another setting. 
Rather, planners with an intimate understanding of local 
knowledge, attitudes, beliefs, and practices are required to 
design effective interventions for injury prevention in specific 
settings. 

The theoretical foundation of many injury prevention 
and control efforts is called Haddon’s Matrix, and it is widely 
used in efforts to understand and address injury issues. 
Haddon’s Matrix models the interaction of host, vector, and 
environment in an injury event. Moreover, it is dynamic 
and models the events prior to, during, and after an injury. 

The example of road traffic injuries provides a useful 
learning tool for thinking about injuries using Haddon’s 
Matrix and how they can be prevented. The roadway (envi- 
ronment), automobile (vector), and host (human driver and 
behavior) interact in the moments leading up to a collision, 
during the collision, and in the moments after the collision. 

Measures to prevent unintentional injuries have usually 
focused on education, enforcement, and engineering in the 
context of Haddon’s Matrix. Recent efforts to reduce road 
traffic injuries have emphasized safer roads, safer vehicles, 
and safer systems. They have also paid increasing attention 
to land use and transport planning.** Roads can be made 
safer from the engineering point of view by paying particular 
attention to building safety in road designs, improving high 
risk intersections and routes, providing for slow moving 
vehicles and pedestrians, improving barriers and median 


strips, and enhancing lighting. Ghana was able to reduce road 
traffic injuries by installing speed bumps at selected places, as 
discussed further later.*° In countries in which there are many 
types of vehicles, it would also help to separate those that can 
travel at high speed from those, like two-wheeled motorized 
rickshaws, that can only go slowly and that are unsafe in 
many ways.°° 

Vehicles can be made safer by engineering safety features 

into them, such as crash protection zones, headrests, seat 
belts, and daytime running lights. Including daytime running 
lights on motorcycles in China did reduce injuries.* People 
can be encouraged to use vehicles in safer ways through 
enforcement of speed limits, reducing the driving of those 
consuming alcohol, limiting the hours allowed for commer- 
cial driving, and enforcing the use of bicycle and motorcycle 
helmets.** Although there is considerable corruption in the 
police forces of many countries, enforcement of driving laws 
has helped in a number of settings to reduce road traffic inju- 
ries by up to 34%.** The introduction of mandatory seat belt 
and child restraint laws have been associated in high-income 
countries with a reduction in deaths and injuries by 25%.°” 

Few developing countries have taken measures to deal 
with poisonings. However, South Africa carried out a pro- 
gram in which child-proof containers were given to families 
for free. This program was associated with a cost-effective 
reduction in child poisonings and deaths.** It appears that to 
reduce poisonings in low- and middle-income countries, it is 
important to educate families to store poisons away from 
other household goods and out of the reach of children, 
to store them in appropriate and marked containers, and to 
enforce rules that prohibit the sale of poisons in unmarked 
and inappropriate containers.” 

It is not easy to prevent falls by older people. It appears, 
however, that steps that have been taken in high-income 
countries to address such falls have included working with 
the elderly to improve their balance and modifying their 
home environment to reduce risks.” In low- and many 
middle-income countries, it may be that the only cost effec- 
tive measure that could be taken to reduce falls among the 
elderly would be to provide community-based education to 
families about the risks of falls to their elderly relatives and 
about measures that are appropriate in that cultural context 
to reducing those risks. 

Few efforts at reducing childhood injuries from falls have 
taken place in a systematic way in low- or middle-income 
countries. Here, too, it may be that the most reasonable step 
initially is community-based education of families about the 
risks of falling and what can be done to reduce those risks. 
Of course, if schools do have play equipment, it will be valu- 


able to design that equipment in a way that reduces injury if 
children fall from it. There is also little evidence from devel- 
oping countries about what might be done in cost-effective 
ways to reduce drownings. Perhaps on this front, as well, 
one has to start with community-based information efforts 
about increased parental and older sibling supervision and 
with obvious measures, such as covering wells.*° Not unex- 
pectedly, there is also very little data on effective measures to 
reduce burns in low- and middle-income countries, despite 
their importance both generally and especially for women. 
Separate from the special circumstances of “dowry deaths,” it 
appears that, for this, too, community-based efforts at behav- 
ior change must be the starting point for improved action.“! 


EMERGENCY MEDICAL SERVICES 


In low- and many middle-income countries, unintentional 
injuries will remain an important component of the burden 
of disease for some time. In addition, that burden may grow 
in both absolute and relative importance as some societies 
witness economic growth and increasing motorization of 
transport. Thus, even low-income countries should exam- 
ine investments in low-cost but effective ways of improving 
emergency medical services in their country. As discussed in 
Chapter 9 on women’s health, one important measure would 
be to arrange for emergency transport. This could be in spe- 
cial vehicles made for low-income or rural communities or it 
could be advance arrangements with the owner of available 
transport. In addition, one could train members of the com- 
munity who frequently come in contact with road accidents, 
such as truck drivers, in how to provide first aid and trans- 
port to accident victims. This was done with some important 
successes, for example, in Ghana.* Low-income countries 
could also begin to invest in better training of healthcare per- 
sonnel who work in emergency services. They could do the 
same in emergency transport services based in selected loca- 
tions known to the public, for example, so that the emergency 
transport could be hailed quickly, even in environments in 
which most people would not have a telephone.** 


CASE STUDIES 


Two very brief cases are presented below about efforts that 
countries have undertaken to reduce the burden of morbid- 
ity, disability, and death linked with road traffic accidents. The 
first concerns the use of speed bumps in Ghana, which were 
meant to slow drivers down and thereby reduce accidents. 
The second concerns the use of a mandatory motorcycle hel- 
met law in Taiwan. Both appear to have produced substantial 
gains in health at relatively low cost, as other countries might 
wish to do, as well. 
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Motorcycle Helmet Use in Taiwan 


Helmet use for moped and motorcycle riders can help to 
protect them from death and serious injury. Worldwide, head 
injuries sustained by a rider are the principal cause of death 
in riders after a road accident. Yet, the risk of injury if a rider 
wears a helmet is only one third the risk of those who do 
not wear a helmet. Nevertheless, unless a country has a law 
requiring helmet use, riders will most likely not use one. In 
addition, helmet use interventions in developing countries 
must be “sensitive to local manufacturing capabilities, cost, 
and comfort for local climates” in order to provide local gov- 
ernments with the means to legislate regulatory laws that are 
easily enforced in the community.” 

In Taiwan, more than 60% of all motor vehicles regis- 
tered in the late 1990s were motorcycles. As the number of 
motorcycles has increased, the incidence of motorcycle road 
traffic injuries has risen. Moreover, nearly 80% of motor 
vehicle fatalities in Taiwan, most of which involve motorcycle 
riders, have resulted from serious head injuries.” 

In 1994 Taipei City began a 6-month pilot program in 
the use of motorcycle helmets. This resulted in increasing 
helmet use from 21% to 79% of motorcycle riders in only 
5 months. It also reduced injuries and fatalities by 33% and 
56%, respectively. However, since the intervention was not 
linked with a mandatory helmet use law, this was a short- 
lived success that ended soon after it began.* 

Three years later, Taiwan passed a nation-wide law regu- 
lating motorcycle helmet use for all riders. In Taipei City, 
the law was preceded by a 6-month information campaign 
that was meant to inform residents on the benefits of helmet 
use. Within 2 months, helmet use was nearly 96% nationally 
with greater use in Taipei City than in other counties, partly 
due to greater law enforcement. Furthermore, head injuries 
decreased by 33% and the severity of these injuries also 
decreased as indicated by the reduced number of patients 
with head injuries admitted to intensive care units, as well 
as those dying or being in a vegetative state following their 
injury. Linked to the helmet law, head injuries in Taiwan 
dropped from the fourth to the fifth leading cause of death. 
Associated with the new law, hospital costs decreased by 
US$3.93 million per month." 

As indicated by higher levels of use in Taipei City than 
in other areas of Taiwan, the passage of a law requiring hel- 
met use is not sufficient to ensure that it will produce the 
intended benefits. Rather, it is also important that an educa- 
tion campaign be oriented toward getting motorcycle riders 


to wear their helmets and that the laws requiring helmet use 
be enforced. 


Rumble Strips and Speed Bumps in Ghana 


In 2000, speeding contributed to over 50% of all motor 
vehicle accidents in Ghana. In addition, as in other coun- 
tries, many of those injured as a result of these accidents 
were pedestrians or passengers in vehicles who had no seat 
belts or were not using them. Studies in developed countries 
demonstrate that reducing speed by 1 km/hr results in a 3% 
reduction in crashes and a higher likelihood of survival if 
hit by a car. In this light, the government of Ghana decided 
to put rumble strips and speed bumps at road intersections 
which had proved to be dangerous.” 

The Ghanaian authorities first located accident hot spots 
on the main highway between Accra and Kumasi and installed 
rumble strips along the highest risk area, the Suhum Junction. 
In less than a year, this public health measure resulted in a 
35% decrease in the number of motor vehicle crashes and a 
55% reduction in related fatalities. The cost of laying rumble 
strips was US$20,900, compared to an estimated US$100,000 
to redesign lanes or US$180,000 to construct a physical divi- 
sion to separate pedestrians from vehicles.” 

As noted earlier in the chapter, there are other cost- 
effective measures that countries can take to reduce the 
burden of road traffic injuries. Nonetheless, it appears that 
even relatively poor countries, such as Ghana, can avert a 
considerable toll of injuries, disability, and death from road 
traffic injuries through the construction of very low-cost 
speed bumps and rumble strips in selected locations. 


FUTURE CHALLENGES 


The fact that there is so little data in this chapter that comes 
from low- and middle-income countries indicates that one 
important challenge for reducing the burden of uninten- 
tional injuries will be to focus additional attention on this 
topic within these countries. It is too large a source of deaths 
and disabilities to ignore, even in the face of continuing com- 
municable diseases and a growing burden of non-communicable 
diseases. 

There is increasing information about what works in 
cost-effective ways to reduce the burden of injury in high- 
income countries and this can serve as a starting point for 
adapting this learning to other settings. It will be important 
for selected low- and middle-income countries to carry out 
pilot schemes in:preventing injury, especially from road traf- 
fic accidents, and then to expand them more broadly as they 
learn how to make them work effectively in different settings. 

As low- and middle-income countries develop eco- 
nomically and become more motorized, it will be valuable 
for them to engineer safety into their newer investments in 


road transportation. Insufficient attention has been paid 
by many countries in enhancing their people’s knowledge 
of good public health practice and it will be important that 
they increase their efforts significantly to provide informa- 
tion and education to the public about key areas of injury 
prevention. Although governance is weak in many countries, 
they can already begin to selectively enforce laws concerning 
road safety that can have a high return with little effort, such 
as encouraging the use of motorcycle helmets. As governance 
improves and people have more knowledge of road safety 
and trust that enforcement of laws will be honest, the govern- 
ment can pay more attention to enforcing other regulations 
affecting road safety. The challenge of reducing injuries from 
falls, burns, and drowning will depend, as seen in the last 
section of this chapter, almost completely on informing and 
educating the public in a community-based manner. 


MAIN MESSAGES 


Unintentional injuries are an important cause of deaths and 
DALYs lost in all regions of the world. In 2001, about 3.5 mil- 
lion people died of such injuries. In addition, these injuries are 
major causes of disability, with many people being disabled 
by injuries, even if they do not die from them. The rate of 
deaths from unintentional injuries is twice as high in low- and 
middle-income countries as it is in high-income countries. 
The leading cause of both deaths and DALYs lost from 
unintentional injuries is road traffic accidents. This is fol- 
lowed by deaths from drowning, poisoning, falls, and fires. 
Men are almost three times as likely to die in road traffic 
accidents as women. However, women die more frequently 


in fires than men do. Deaths from road traffic accidents as 
a share of total deaths is particularly high in the Middle 
East and North Africa Region, compared to other regions. 
Unintentional injuries are an important source of deaths for 
young children, who account for 25% of drowning deaths 
and 15% of fire-related deaths globally. 

The risk factors for road traffic accidents revolve around 
“education, enforcement, and engineering.” The risk factors 
of other leading causes of unintentional injuries relate largely 
to lower socioeconomic status, inadequate supervision of 
children, a failure to store poisons safely, and household 
cooking arrangements that pay insufficient attention to fire 
hazards in areas that tend to be crowded and hazardous 
themselves. 

Although there have been few studies of the economic 
costs of unintentional injuries in low- and middle-income 
countries, estimates of such costs have ranged from 1-2% of 
GNP. The social costs of dealing with the disabilities caused ° 
by accidents can also be very high. 

There is increasing evidence from high-income coun- 
tries of measures that can be taken to improve operator 
safety, build safety into vehicles, make plans for land use 
and traffic, and to enforce key traffic rules. These measures 
can selectively be implemented in low- and middle-income 
countries and adapted to their local settings. Reducing the 
burden of road traffic injuries and other injuries will require 
enhancing community-based approaches to providing infor- 
mation about how the community can reduce risk factors for 
such injuries. 
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1. How important are unintentional injuries to the 
global burden of disease? 


2. What unintentional injuries cause the most deaths? 


3. How does the rate of death from road traffic acci- 
dents vary by region and why? 


4. What are the most important unintentional injuries 
that affect children? 


5. Do men and women suffer from unintentional 
injuries at the same rates? Why or why not? 


6. What are the risk factors for road traffic accidents? 


10. 


. What are the risk factors for drownings? 


. What are the key risk factors for burning, and how | 


do they vary by region? 


_ What is Haddon’s Matrix, and how would you apply 


it to analyze accidents? 


What are the most cost-effective steps that low- and 
middle-income countries can take to reduce the 
burden of road traffic accidents on health? 
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SSS TS LTT LE ER BT SSD ET DST SUP TE, 
LEARNING OBJECTIVES 


By the end of this chapter the reader will be able to: 


e Describe several types of disasters that impact human health 


e Discuss the health effects of natural disasters and complex 
humanitarian emergencies 


e Review how those health impacts vary by age, sex, location, 
and type of disaster 


e Describe key measures that can be taken to mitigate the health 
impacts of natural disasters and complex humanitarian emer- 
gencies 


VIGNETTES 


Javad lived in the Pakistani province of Kashmir when the 
earthquake hit. All the buildings in his village were destroyed. 
Hundreds of people in the village were killed, mostly a result 
of being buried in the rubble. Many other people were badly 
injured from rubble falling on them. Their injuries were 
overwhelmingly orthopedic in nature. As the earthquake 
destroyed the village, it also destroyed wells, a health center, 
and roads leading to and from the village. Javad feared that 
many of those injured would soon die. 

Samuel was living in the Eastern part of Sierra Leone 
when the war started. He did all that he could to protect his 
family, but it was not enough. In the first year of the con- 
flict, as he and his family were getting ready to flee, a band 
of armed men stormed the village. As Samuel had heard 
they would do, they used machetes to kill or take limbs off 
of many village people. They also raped a large number of 
women. In addition, they kidnapped some of the children in 
hopes of making them into sex slaves or soldiers. 


As the civil war spread in Rwanda, Sarah and her fam- 
ily fled across the border to what was fast becoming a large 
refugee camp in Zaire, later called the Democratic Republic 
of Congo. Although the camp workers did what they could 
to help the refugees, the circumstances at the camp were not 
good. There was little shelter, water, or food. In addition, 
a cholera epidemic went through the camp not long after 
Sarah’s arrival there. It hit the camp especially hard and led 
to a large number of deaths. 

A number of international organizations rushed staff to 
refugee camps, just across the border from intense fighting. 
Some of the agencies involved had long experience doing 
such work and had clear guidelines for their staff concerning 
relief efforts. Other agencies, however, were not so experi- 
enced in this work. They brought to the camps medicine that 
was not appropriate for the health conditions they found 
and food to which the local people were completely unac- 
customed. Although it would have been most efficient if all of 
the aid agencies worked together, they did not. Many of them 
had their own way of working and wanted the local govern- 
ment to do it their way. 


THE IMPORTANCE OF NATURAL DISASTERS AND 
COMPLEX EMERGENCIES TO GLOBAL HEALTH 


Complex emergencies and natural disasters have a significant 
impact on global health. They can lead to increased death, 
illness, and disability and the economic costs of their health 
impacts can also be very large. Measures can be taken in 
cost-effective ways, however, to reduce the costs of disasters 
and conflicts and to address the major health problems that 
relate to them. These measures would be most effective if 
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those involved in disaster relief would work together accord- 
ing to agreed standards that focused on the most important 
priorities for action. 

This chapter will review the relationships between natu- 
ral disasters and health and complex humanitarian emergen- 
cies (CHEs) and health. The chapter will begin by introducing 
you to some key concepts and definitions that relate to these 
topics. The chapter will then review the incidence of natural 
disasters and CHEs. Following that, the chapter will review 
their main health impacts. Lastly, the chapter will examine 
measures that can be taken to prevent and address some of 
their effects on health in cost-effective ways. 


KEY TERMS 


Understanding the health impacts of natural disasters and 
complex humanitarian emergencies requires an intro- 


2004 

March—Typhoon Gafilo, with 160-mile-per-hour winde kills 
295 people in Madagascar 

May—Flooding and mudslides from heavy rains in the 
Dominican Republic and Haiti kill 3000 people 

June—Monsoon floods in Bangladesh, India, and Nepal leave 
more than 5 million people homeless and kill 1800 

December—Tsunamis after a 9.0 magnitude earthquake kill 
more than 225,000 people in India, Indonesia, Sri Lanka, 
and Thailand 


2005 
February—Flooding from snow and rain killed 460 people in 


Pakistan with thousands of people missing 

March—An 8.7 magnitude earthquake in Indonesia killed 
more than 1300 people 

July—The heaviest rains in Indian history killed more than 
1000 people 

July—Famine stemming from drought and locusts put more 
than 3.6 million people at risk of starvation in Niger 

August—Hurricane Katrina kills 1800 people in the United 
States 

October—Rains from Hurricane Stan killed more than 2000 
people in Central America and caused many people to 
evacuate their homes 


Source: Data from Infoplease. World Disasters—2004 and 2005 


Disasters. Available at: http://www.infoplease. com/ipa/A0001437. 
html. Accessed February 25, 2007. 
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duction to several terms and concepts that are examined 
briefly here. 

A disaster is “any occurrence that causes damage, eco- 
logical destruction, loss of human lives, or deterioration of 
health and health services on a scale sufficient to warrant 
an extraordinary response from outside the affected com- 
nity area.”! Another way to think of this would be as 

“an occurrence, either natural or man made, that causes 
human suffering and creates human needs that victims can 
not alleviate without assistance.”” Some disasters are natural. 
These include, for example, the results of floods, volcanoes, 
and earthquakes. Some, however, are man-made, such as the 
cloud of poisonous gas that rained over the town of Bhopal, 
India, in 1984, as a result of an industrial accident. Some 
disasters are rapid-onset, such as an earthquake, while others 
are slow-onset, such as a drought or famine. Although the 
long-term effects of these natural and man-made disasters 
can be substantial, they are often characterized by an initial 
event and then its aftereffects. Some examples of recent natu- 
ral disasters that caused a significant loss of life are listed in 
Table 14-1. 

In response to the large number of civil conflicts that 
have taken place, the term “complex emergency” or “com- 
plex humanitarian emergency” has been established. A 
complex emergency can be defined as a “complex, multi- 
party, intra-state conflict resulting in a humanitarian disaster 
which might constitute multi-dimensional risks or threats to 
regional and international security. Frequently within such 
conflicts, state institutions collapse, law and order break 
down, banditry and chaos prevail, and portions of the civil- 
ian population migrate.”? CHEs have also been described as: 
“situations affecting large civilian populations which usually 
involve a combination of factors, including war or civil strife, 
food shortages, and population displacement, resulting in 
significant excess mortality.”4 

Such emergencies include war and civil conflict. They 
usually affect large numbers of people and often include 
severe impacts on the availability of food, water, and shelter. 
Linked to these phenomena and the displacement of people 
that often go with them, complex humanitarian emergencies 
usually result in considerable excess mortality, compared to 
what would be the case without such an emergency.’ Some 
of the better known complex humanitarian emergencies are 
listed in Table 14-2. 

Complex emergencies create “refugees.” Under interna- 
tional law, a refugee is a person who is outside his/her coun- 
try of nationality or habitual residence; has a well-founded 
fear of persecution because of his/her race, religion, nation- 
ality, membership in a particular social group or political 


opinion; and is unable or unwilling to avail himself/herself 
of the protection of that country, or to return there, for fear 
of persecution. They are a subgroup of the broader category 
of displaced persons.° It is important to note that there are 
a number of international conventions that define refugees 
and that accord them rights according to international law, as 
well. Table 14-3 notes a number of countries with significant 
refugee populations and the countries they fled. A United 
Nations Agency, the United Nations High Commissioner for 
Refugees (UNHCR), is responsible for protecting the rights 
of refugees. 

Some of the people who flee or are forced to migrate 
during a disaster or complex humanitarian emergency leave 
their homes but stay in the country in which they were living. 


Angola—A civil war lasted 27 years and ended in 2002. 
~ Armenia/Azerbaijan—Conflict between the two countries 
has created almost 250,000 refugees and 600,000 IDPs. 

Bosnia and Herzegovina—Between 1992 and 1994, war 
with various parts of the former Yugoslavia led to more 
than 100,000 deaths and 1.8 million people displaced. 

Burma—Government offensives against a number of 
ethnic groups have gone on for more than 20 years and 
produced between 500,000 and 1,000,000 IDPs. 

Democratic Republic of Congo—Fighting since the mid- 
1990s between government forces and rebels have led to 
more than 2 million displaced people. 

Liberia—Civil war from 1990-2004 led to almost 500,000 
IDPs and more than 125,000 refugees in Guinea alone. 

Nepal—Conflict between the government forces and maoist 
rebels from 1996 to 2006 has led to 100,000 to 200,000 
IDPs. 

Rwanda—More than 800,000 people were killed in the 
1994 genocide, which also produced more than 2 
million refugees who fled to Burundi, what is now the 
Democratic Republic of Congo, Tanzania, and Uganda. 

Sudan—lInternal conflicts since the 1980s, including a war 
with groups in the South and genocide against people in 
the Darfur region, have displaced 5-6 million people. 

Uganda—Rebellion by the Lord’s Resistance Army in the 
North for almost 20 years has led to between 1 and 2 
million displaced people. 


Source: Data from CIA. The World Fact Book. Available at: http:// 
www.cia.gov/cia/publications/factbook/ _ Accessed February 25, 2007. 


These are called internally displaced people (IDP). These are 
more formally defined as “someone who has been forced to 
leave their home for reasons such as religious or political 
persecution or war, but has not crossed an international bor- 
der.”” The term is a subset of the more general “displaced per- 
son.” There is no legal definition of internally displaced 
person, as there is for refugee, but the thumbnail rule is that 
“if the person in question would be eligible for refugee status 
if he or she crossed an international border then the IDP label 
is applicable.”” Table 14-4 shows selected examples of coun- 
tries with large numbers of internally displaced persons. It is 
important to note that the legal status of IDPs is not as well 
defined as that for refugees.* It is also important to under- 
stand that, unlike the case for refugees, no agency or organi- 
zation is responsible for IDPs. Rather, their own government 
is responsible for them, but that government is often part of 
the problem as to why these people are fleeing. 

One of the indicators of significance of the health impact 
of a complex humanitarian emergency is the “crude mortality 
rate.” This is the proportion of people who die from a popu- 
lation at risk over a specified period of time.? For addressing 
CHEs, the crude mortality rate is generally expressed per 
10,000 population, per day. The extent to which diseases 
might spread in a refugee camp depend partly on the “attack 
rate” of a disease, which is “the proportion of an exposed 


[4-3 Internally Displace 
of Importance, 2006 


Number of IDPs 
5,300,000—6,200,000 
2,900,000—3,400,000 

2,330,000 
600,000 
550,000—1,000,000 
528,000 
500,000—800,000 
500,000 

464,000 
400,000-—600,000 
400,000 

339,000 

309,000 


Country 

Sudan 

Colombia 

Democratic Republic of Congo 
India 

Burma 

Azerbaijan 

Ivory Coast 

Indonesia 

Liberia 


Algeria 


Somalia 
Russia 
Bosnia and Herzegovina 


Source: Data from CIA. The World Fact Book. Field Listing Refugees 
and Internally Displaced People. Available at: http://www.cia.gov/cia/ 
publications/factbook/fields/2194.html. Accessed October 8, 2006. 
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Source Countries 

Palestinian Refugees 

Afghanistan, Iraq 

Palestinian Refugees 

Afghanistan 

Palestinian Refugees 

Burundi, Democratic Republic of Congo 


Country Number of Refugees 
Jordan 1,828,900 
Tran 1,040,000 
990,000 
960,000 


Gaza Strip 
Pakistan 

West Bank 700,000 
Tanzania 597,000 
Syria 446,000 
404,000 
350,000 
275,000 
258,000 
255,000 
235,000 
229,000 
157,000 
151,000 
141,000 
139,000 
125,000 
121,000 
105,000 


Palestinian Refugees, Iraq 

Palestinian Refugees 

Vietnam, North Korea 

Croatia, Bosnia, and Herzegovina 

Sudan, Rwanda, Democratic Republic of Congo 
Sudan, Central African Republic 

Azerbaijan 


Lebanon 
China 
Serbia 
Uganda 
Chad 
Armenia 
Somalia, Ethiopia, Sudan 

Tibet/China, Sri Lanka, Afghanistan 

Angola, Democratic Republic of Congo, Rwanda 


Kenya 
India 
Zambia ~ 
Guinea 
Sudan 
Ethiopia 
Thailand 
Nepal 


Liberia, Sierra Leone, Ivory Coast 
Eritrea, Chad, Uganda, Ethiopia 
Sudan, Somalia, Eritrea 
Myanmar 

Bhutan 


Source: Data from CIA. The World Fact Book. Field listing refugees and internally displaced people. Available at: http://www.cia.gov/cia/publica- 
tions/factbook/fields/2194.html. Accessed October 8, 2006. 


population at risk who become infected or develop clinical 


deaths than before. In addition, the biggest relative impact 
illness during a defined period of time.” Finally, it is impor- 


of natural disasters is in developing countries. More than 


tant to understand “case fatality rate,” which is “the number 
of deaths from a specific disease in a given period, per 100 
episodes of the disease in the same period.” 


THE CHARACTERISTICS OF NATURAL DISASTERS 


There are several types of natural disasters. Some of these 
are related to the weather, including droughts, hurricanes, 
typhoons, cyclones, and heavy rains. Tsunamis, like the one 
that occurred in 2004, can also cause extreme devastation, 
injuries, and death. In addition, earthquakes and volcanoes 
can have important impacts on the health of various com- 
munities. Despite the exceptional nature of the 2004 tsunami 
and the deaths associated with that, among the natural disas- 
ters it is earthquakes that generally kill the most people. 

It appears that the number of natural disasters is increas- 
ing, affecting larger numbers of people, causing more eco- 
nomic losses than earlier, but causing proportionately fewer 


90% of the deaths from these disasters occur in low- and 
middle-income countries.''! The relative impact of natural 
disasters on the poor, of course, is greater than on the better- 
off because the share of the poorer people’s total assets that 
are lost in these disasters is greater than that lost by higher- 
income people. Moreover, the poor are often the most vul- 
nerable to losses from natural disasters because they often 
live in places at risk from such disasters or have housing that 
can not withstand such shocks.!” 

Natural disasters can cause significant harm to infra- 
structure, such as water supply and sewage systems, that are 
needed for safe water and sanitation, and roads that may be 
needed to transport people requiring health care. Natural 
disasters can also damage the health infrastructure itself, such 
as hospitals, health centers, and health clinics. People can 
die directly as a result of the natural disaster, such as from 
falling rubble during an earthquake or drowning during a 


flood. However, they may also die as an indirect result of the 
disaster because of epidemics linked to the lack of safe water 
or sanitation, food, or access to health services. In addition, 
people affected by the disaster could wind up living in camps, 
which pose a range of health hazards. 


THE CHARACTERISTICS OF COMPLEX 
EMERGENCIES 


Over the 10-year period from 1975 to 1985, there were on 
average about five complex emergencies per year, according 
to the International Committee of the Red Cross. However, it 
is estimated that at the end of the 1990s there were about 40 
such emergencies per year in countries in which more than 
300 million people live.* It is also estimated that in 2001 there 
were more than 14 million refugees and more than 20 million 
internally displaced people in the world."? Although natural 
disasters have been associated with considerable death and 
economic loss, the impact of complex emergencies on health 
over the last decade has been considerably greater than that 
of natural disasters. 

Complex humanitarian emergencies have a number of 
features that particularly relate to their health impacts. First, 
these emergencies often go on for long periods of time. The 
strife in Sudan, for example, has gone on for more than a 
decade. In addition, these emergencies are increasingly 
civil wars, as in Bosnia, Liberia, Sierra Leone, Rwanda, and 
the Democratic Republic of Congo. As a result of the nature 
of the conflict, it is quite common that one or more of the 
groups that are fighting will not allow humanitarian assis- 
tance to be provided to other groups. In fact, humanitarian 
workers have increasingly been the targets of those who are 
fighting, despite what should be their protected status. 

During complex emergencies, combatants often inten- 
tionally target civilians, as well, for displacement, injury, 
and death. Many fighters also engage in systematic abuse of 
human rights, including torture, sexual abuse, and rape “as 
a weapon of war,” as discussed in Chapter 9. Those same 
fighters often intentionally destroy health facilities. Given 
the nature of some of the fighting and its impact on civil- 
ians, large numbers of people have been displaced by some 
of these conflicts, as noted above. Sometimes they choose to 
flee, but sometimes they are forced to flee.” 

Unfortunately, these are not the only characteristics of 
complex humanitarian emergencies. The disruption of soci- 
ety often leads to food shortages. Besides the loss of some 
health facilities, it is also common that the publicly sup- 
ported health system may break down entirely, as it did, for 
example, in the civil war in Liberia. Damage may also be 

done to water supply and sanitation systems.’ In El Salvador, 
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for example, the shortage of safe drinking water for the poor 
was seen as a significant health threat.'4 

It is important to understand that the migration of 
large numbers of people, some of whom will live in camps, 
brings with it a number of problems, as well. Migrants carry 
diseases with them, sometimes into areas that did not previ- 
ously have that disease. When Ethiopian refugees who were 
living in Sudan returned home, for example, they brought 
malaria from Sudan. Diseases can also spread faster among 
refugee populations than they would normally, given the 
large number of people living in crowded conditions, often 
without appropriate hygiene and sanitation. In addition, 
large numbers of migrants, sometimes suddenly, need care 
from health systems that were weak before and which may 
now be almost nonexistent after suffering the effects of civil 
conflict. Finally, one should note that many factions in civil 
conflicts use landmines and their health effects on individu- 
als can be devastating." | 


THE HEALTH BURDEN OF NATURAL DISASTERS 


In the 1990s, about 62,000 people per year died on average 
during natural disasters. There are very few data available on 
the morbidity and disability associated with natural disas- 
ters. The direct and indirect health effects of natural disasters 
depend on the type of disaster. Earthquakes can kill many 
people quickly. In addition, they can cause a substantial 
number of injuries in a very short period of time. In the lon- 
ger term, earthquake survivors face increased risks of perma- 
nent orthopedic disabilities, mental health problems, and 
possibly an increase in the rates of heart disease and other 
chronic disease. The indirect effect of earthquakes on health 
depends on the severity and location of the earthquake and 
the extent to which it damages infrastructure and forces 
people out of their homes.!” 

In the popular imagination, people are thought to die 
from the lava flows of volcanoes. In fact, this is rarely the case. 
About 90% of the deaths from volcanoes are due to mud and 
ash or from floods on denuded hillsides affected by the vol- 
cano.'* In addition, volcanoes can harm health by displacing 
people, rendering water supplies unsafe, and causing mental 
health problems among the affected population." 

Tsunamis take most of their victims immediately by 
drowning and cause relatively few injuries, compared to the 
number of deaths.'* In storms and flooding, most fatalities 
occur from drowning and few deaths result from trauma or 
wind-blown objects. These flood-related events generally lead 
to an increase in diarrheal disease, respiratory infections, and 
skin diseases. Most of these problems that relate to natural 
disasters are relatively short-lived, except for drought-related 


ex 


famine. Epidemics do not often spring up as a result of them, 
except in drought-related famine and when health systems 
are completely destroyed for long periods of time. 

There are few data on the distribution by age and sex of 
morbidity, disability, and death related to natural disasters. 
It appears, however, that being very old, very young, or very 
sick makes one more vulnerable to disasters in which one 
has to flee for survival. These groups were disproportion- 
ately affected by the 1970 tidal wave in Bangladesh and the 
2004 Tsunami in Asia. Whether men or women suffer the 
effects of a natural disaster may depend on when and where 
it occurs and be most related to the kind of work men or 
women are doing. Women, however, face considerable risks 
in the aftermath of natural disasters if housing has been 
harmed and people are living in camps, as will be discussed 
further later.’ 


THE HEALTH EFFECTS OF COMPLEX 
HUMANITARIAN EMERGENCIES 


The burden of illness, disability, and death related to complex 
humanitarian emergencies is large and probably underesti- 
mated, given the difficulties of collecting such data. Some of 
the effects of these CHEs are direct. It has been estimated for, 
example, that between 320,000 and 420,000 people are killed 
each year as a direct result of these CHEs.* In addition, it is 
estimated that between 500,000 and 1 million deaths resulted 
from trauma during the genocide in Rwanda in 1994.” It is 
thought that about 4-13% of the deaths during CHEs in 
Northern Iraq, Somalia, and the Democratic Republic of 
Congo were the direct result of trauma. 

Other illness, disability, and death, however, come about 
as an indirect result of the emergencies. These stem from 
malnutrition, the lack of safe water and sanitation, shortages 
of food, and breakdowns in health services. They are exacer- 
bated by the crowded and difficult circumstances in which 
people have to live when they are displaced. One estimate, for 
example, suggested that almost 1.7 million people more died 
in a 22-month period of conflict in the Democratic Republic 
of Congo, than would have died in a “normal” 22-month 
period in that country.* 

The burden of deaths related to wars is also hard to esti- 
mate. Another estimate suggests that about 200,000 people 
died in war in 2001 in low- and middle-income countries. 
Just over 10% of these deaths occurred in the South Asia 
Region. Almost 70% of these deaths, however, took place in 
Sub-Saharan Africa.” About 6.5 million DALYs were lost in 
2001 due to war in low- and middle-income countries. That 
was about one third as much as was lost due to other forms 
of violence. It was about two thirds as much as the number 
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of DALYs lost from all sexually transmitted diseases and 
about the same as those lost due to maternal sepsis or breast 
cancer.” Other estimates suggest that between 1975 and 1989 
more than five million people died in civil conflicts.” In terms 
of deaths from CHEs, some of the most severely affected 
countries in the last two decades have been the Democratic 
Republic of Congo, Afghanistan, Burundi, and Angola.® 

The data on the breakdown of deaths by age in CHEs 
suggests that child mortality rates early in the CHE are two to 
three times the rates of adults but that they slowly decline 
to those of the rest of the population. The data on deaths by 
sex are limited.” About 20% of the non-fatal injuries in the 
Bosnian conflict were among children. Almost 50% of the 
deaths in the Democratic Republic of Congo were among 
women and children younger than 15 years of age.'? UNICEF 
estimates that more than 1.5 million children have been 
killed in war since 1980.7 In European conflicts, the over- 
whelming majority of those who died have been men between 
19 and 50 years of age."” 


Causes of Death in CHEs 


In the early stages of dealing with large numbers of displaced 
people in CHEs, most deaths occur from diarrheal diseases, 
respiratory infections, measles, or malaria.’”** Generally, 
diarrheal diseases are the most common cause of death in 
refugee situations. Major epidemics of cholera occurred in 
refugee camps in Malawi, Nepal, and Bangladesh, among 
others, and the case fatality rates from cholera have ranged 
from 3—30% in settings such as these. Dysentery, which refers 
to severe diarrhea caused by an infection in the intestine, has 
also commonly occurred in such situations over the last 15 
years, including in camps in Malawi, Nepal, Bangladesh, and 
Tanzania. The case fatality rate for dysentery has been high- 
est among the very old and very young, in whom it reaches 
about 10%.'’*4 In one of the most significant humanitarian 
crises in the last few decades, tens of thousands of Rwandan 
refugees poured into the Democratic Republic of Congo dur- 
ing the genocide in Rwanda. Between July and August 1994, 
90% of the deaths among the refugees in Goma, Democratic 
Republic of Congo, were from cholera spread by the contam- 
ination of a lake from which the refugees got their water.!>4 

Measles has also been a major killer in camps for dis- 
placed persons. This is especially significant in populations 
that are malnourished and have not been immunized against 
measles. As you learned in Chapter 10, the risk of a child 
dying of measles is increased substantially if the child is vita- 
1ain A deficient, as would be the case for many refugees. Up 
to 30% of the children who get measles in these situations 
may die from it.”4 


Malaria is also a significant contributor to death in refu- 
gee camps. This is especially the case when refugees move 
from countries in which there is relatively little malaria to 
places in which it is endemic. The risk of malaria in such 
cases is highest in Sub-Saharan Africa and a few parts of 
Asia.” Acute respiratory infections are also major causes 
of death in refugee camps. This is to be expected because 
the camps are crowded, housing is inadequate, and refugees 
could remain in the camps for many years. Although less 
common than the problems noted previously, there have also 
been outbreaks of meningitis in some refugee camps in areas 
in which that disease is prevalent, such as Malawi, Ethiopia, 
and Burundi. These outbreaks have generally been contained 
by mass immunization, as it became clear that there was a 
risk of epidemic.”° However, an outbreak in Sudan in 1999 
led to almost 2400 deaths.*> Outbreaks of hepatitis E have 
occurred in Somalia, Ethiopia, and Kenya. These led to high 
case fatality rates among pregnant women, in particular.” 

The populations that are affected by CHEs are gener- 
ally poor and not well nourished, and nutritional issues are 
always of grave concern during CHEs, when there may also 
-be problems of food scarcity. In addition, the relationship of 
infection and malnutrition also poses risks to displaced pop- 
ulations. In CHEs in Sub-Saharan Africa, the rates of acute 
protein-energy malnutrition during at least the early period 
of a CHE have been very high, particularly among young 
children. Reported rates of such malnutrition varied from 
around 12% among internally displaced Liberians” to as 
high as 80% among internally displaced Somalis.” In CHEs 
in Bosnia and Tajikistan, the elderly were the group that was 
the worst affected by acute protein-energy malnutrition.” 

The underlying nutritional status of the refugees or 
internally displaced people is often poor, and micronutrient 
deficiencies can also be very important in CHEs. Vitamin A 
deficiency can be very important among these populations, 
given their low stores of vitamin A, the fact that some of the 
diseases most prevalent in camps, such as measles, further 
deplete the stores they have of vitamin A, and the fact that 
food rations in camps have historically been deficient in 
vitamin A. There have also been epidemics of pellagra, which 
is a deficiency of niacin that causes diarrhea, dermatitis, and 
mental disorders. One such case affected more than 18,000 
Mozambican refugees in Malawi, whose rations in the camp 
were deficient in niacin. Scurvy, from a lack of vitamin C, 
has also occurred in a number of settings, such as Ethiopia, 

Somalia, and Sudan. Iron deficiency anemia has also been 
a problem in some camps and affects primarily women of 
childbearing age and young children. It appears that women 
and children who are in the camps without a male adult are 
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at particular risk of not getting enough food in camps and of 
suffering acute protein-energy malnutrition and micronutri- 
ent deficiencies.“ 


Violence Against Women in CHEs 


As discussed in Chapter 9 on women’s health, the security 
conditions during CHEs put women at considerable risk of 
sexual violence. Rape may be used as a “weapon of war.” In 
addition, the chaos and economic distresses of conflict situ- 
ations place women at risk of sexual violence and sometimes 
force them to “trade” sex for food or money, what people call 
“survival sex.” Such women are often very young. 

The data on sexual violence against women during 
CHEs are not good. However, some recent data suggest that 
the rates of violence against women are very high in these 
circumstances. A survey carried out in East Timor indi- 
cated that 23% of the women surveyed after the crisis there 
reported that they had been sexually assaulted. 15% of the 
women in Kosovo who were surveyed reported sexual vio- 
lence against them during the conflict period. It is estimated 
that between 50,000 and 64,000 women in Sierra Leone 
were sexually assaulted during the conflict there, and 25% 
of Azerbaijani women reported sexual violence against them 
during a 3-month period in 2000.” 


Mental Health 


Those who study CHEs agree that they are associated with a 
range of social and psychological shocks to affected people 
due to changes in their way of living, their loss of livelihoods, 
damaged social networks, and physical and mental harm to 
them, their families, and their friends. Nonetheless, there is 
considerable disagreement among those working with CHEs 
about the validity of defining the impact on people affected 
by CHEs through the framework of a “Western” medical 
model of mental health.”?*° 

Some studies have focused on post-traumatic stress 
disorder (PTSD) and shown rates of prevalence for PTSD 
among adults that ranged from 4.6% among Burmese refu- 
gees in Thailand to 37.2% among Cambodian refugees in 
Thailand. The rate of post-traumatic stress disorder is about 
1% in the population of the United States. Similar stud- 
ies showed rates of depression in Bosnian refugees of 39%, 
Burmese refugees of almost 42%, and Cambodian refugees of 
almost 68%. By comparison, one estimate of the baseline rate 
of depression in the U.S. population is 6.4%.*! 

Other studies have looked at the mental health impacts 
of CHEs on children and the extent to which they suffer 
from both post-traumatic stress and depression. The studies 
that have been done on such populations have been small 


ones that can not be used to draw major conclusions on 
this question. However, they suggest that children who have 
been through conflict situations do suffer from high rates 
of both PTSD and depression. A survey of 170 adolescent 
Cambodian refugees, for example, indicated that almost 
27% of them suffered from PTSD. A survey of 147 Bosnian 
children refugees suggested that almost 26% of them suffered 
from depression.” 

It should be noted, however, that a number of those 
involved with the mental health impacts of CHEs believe that 
the stress placed by some on PTSD is not valid. Rather, they 
believe that while a small minority of those affected may need 
psychotropic medication, the most important issue is to help 
people as rapidly as possible to rebuild their lives and their 
social networks. This requires a variety of forms of social 
assistance and help in reuniting families, finding families a 
place to live, rebuilding social networks, and restoring liveli- 
hoods.”?° 


ADDRESSING THE HEALTH EFFECTS OF NATURAL 
DISASTERS 


The health effects of rapid-onset natural disasters occur in 
phases, starting with the immediate impact of the event and 
then continuing for some time until displaced people can 
be resettled. It is very important that the health situation be 
assessed immediately after the disaster has occurred. This 
assessment will set the basis for the initial relief effort. At the 
same time, care must begin of those injured in the disaster. 
Once the immediate trauma cases are taken care of, relief 
workers and health service providers can turn their attention 
to other injured people who are in need of early care and treat- 
ment. This would include urgent psychological problems. In 
the earliest stages of the disaster, some important public health 
functions also need to be carried out, including the establish- 
ment of continuous disease surveillance among the affected 
populations and provision of water, shelter, and food.!8 

Many countries do not have all of the resources needed 
to cope with the health impacts of the disaster, and they 
will depend on assistance from other countries to address 
their health problems. Unfortunately, there have been many 
instances when such help was poorly coordinated and did 
not effectively match the conditions on the ground. It has 
become clear over time, however, that to be most helpful in 


addressing the impact of natural disasters, external assistance 
will have to: 


° Include all of the external partners 


¢ Be based on a cooperative relationship among the 
partners 
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e Have partners working in ways that are complemen- 
tary to each other 

e Be evidence-based and transparent 

e Involve the affected communities” 


In some respects, it is easier to predict places that are 
at risk of natural disasters than it is to predict where CHEs 
will occur. There are certain countries that are vulner- 
able to earthquakes, volcanoes, hurricanes, typhoons, and 
flooding during major rains. In this light, much can be 
done to prepare for natural disasters and to reduce their 
health impact. Disaster preparedness plans can be formu- 
lated to: 


e Identify vulnerabilities 

e Develop scenarios of what might happen and its like- 
lihood 

e Outline the role that different actors will play in the 
event of an emergency 

e Train first responders and managers to deal with such 
emergencies™ 


It is also possible when constructing water systems and hos- 
pitals, for example, to take measures that will make them less 
vulnerable to damage during natural disasters. 

Given the way that the health impacts of natural disas- 
ters unfurl, what would be the most cost-effective ways for 
external partners to help in addressing the disaster? There 
are at least several lessons that have emerged on this front. 
First, although many countries send search and rescue teams 
to assist the victims of natural disasters, the efforts of such 
teams are not cost-effective. Most people who are freed from 
the rubble of an earthquake, for example, are saved by people 
in their own community immediately after the event. By the 
time foreign search and rescue teams arrive, most victims of 
falling rubble will already have been saved or will be dead. It 
cost about $500,000 for the United States search and rescue 
team to carry out its work after an earthquake in Armenia in 
1988, but they were only able to save two people.*® 

It is also common that countries will send field hospitals 
to disaster areas. The cost of each hospital is about $1 mil- 
lion, and they generally arrive two to five days after the initial 
event. Unfortunately, by the time they arrive, they are of little 
value in addressing the most urgent trauma cases. It appears 
to be more cost-effective to have fewer field hospitals but to 
have a few that will remain in place for some time, in addi- 
tion to building some temporary but durable buildings that 
can also serve as hospitals.*° 

Countries send different kinds of goods to disaster- 
affected places. Unfortunately, these goods can be inappro- 
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priate to the needs of the problem. This has often been the 
case, for example, for drugs. Better results occur when 
the impacted country clearly indicates what it needs and 
other countries send only those goods. Large camps of tents 
are often established after natural disasters. This is generally 
also not a cost-effective approach to helping the affected 
community to rebuild. Providing cash or building materials 
to affected families allows them to rebuild as quickly as pos- 
sible, in a manner in line with their cultural preferences. The 
lack of income, even beyond the cost of rebuilding their 
home, can be a major impediment to the reconstruction of 
affected areas. Although it must be managed carefully to 
avoid abuse, cash assistance to families appears to be a cost- 
effective way of helping communities rebuild.>5 


ADDRESSING THE HEALTH EFFECTS OF COMPLEX 
HUMANITARIAN EMERGENCIES 


It is difficult to take measures that can prevent complex 
humanitarian emergencies from occurring and harming 
human health because these emergencies so often relate to 
civil conflict. Thus, the key to avoiding such problems lies 
‘in the political realm and in the avoidance of conflict, rather 
than by taking measures that are directly health related. 
“Primaty prevention in such circumstances, therefore, means 
stopping the violence.”*° 

However, if such conflicts continue to occur, are there 
measures of “secondary prevention” that can be taken to 
detect health-related problems as early as possible and take 
actions to mitigate them? To a large extent, the early warning 
systems that exist for natural disasters do not exist for politi- 
cal disasters. Although some groups do carry out analyses of 
political vulnerability in countries, corruption, and the risk 
of political instability, these analyses are not used to prepare 
contingency plans for civil conflict. 

Given the extent of conflict, however, it would be prudent 
if organizations, countries, and international bodies would 
cooperatively establish contingency plans for areas of likely 
conflict. It would also be prudent to stage near such areas the 
materials needed to address displacement and health problems 
that would occur if conflict breaks out. This would be similar 
to what is done for disaster preparedness in some places, such 
as those regularly exposed to hurricanes.” You read earlier that 
complex humanitarian emergencies are characterized by: 


° Potentially massive displacement of people ies, 
© The likelihood that these displaced people will live in 


camps for some time 
© The need in those camps for adequate shelter, safe 


water, sanitation, and food 


e The importance of security in the camps, especially 
for women 

e The need to address early in the crisis the potentially 
worst health threats, which are malnutrition, diar- 
thea, measles, pneumonia, and malaria 

e The need to avoid other epidemic diseases, such as 
cholera and meningitis 

e The need as one moves away from the emergency 
phase of a CHE to dealing with longer-term mental 
health issues, primary health care, TB, and some non- 
communicable diseases 


Some of the most important measures that can be taken 
to address these points are discussed briefly hereafter. As you 
review these, it is important to keep in mind that the aim of 
these efforts is to establish a safe and healthy environment, 
treat urgent health problems and prevent epidemics, and 
then to address less urgent needs and establish a basis for 
longer-term health services among the displaced people.* 


Assessment and Surveillance 


As with natural disasters, among the first things that needs 
to be done during the emergency phase of a CHE is to carry 
out an assessment of the displaced population and establish 
a system for disease surveillance. Such an assessment would 
try to immediately gather information on the number of 
people who are displaced, their age and sex, their ethnic and 
social backgrounds, and their state of health and nutrition. 
Although it is difficult to get this information in the chaotic 
moments of an emergency, it is impossible to rationally plan 
services for displaced people without this information. 
There are a number of health indicators that guide 
services in CHEs and a surveillance system needs to be estab- 
lished at the start of the emergency phase of a CHE. Given 
the difficulties of the emergency, the surveillance system 
must be simple but still give a robust sense of the health of 
the affected community. Given the importance of nutrition 
and the likelihood that a large part of the population will be 
undernourished, it is essential that the weight for height of 
all children younger than 5 be checked.” It is also important 
to have surveillance for diseases that cause epidemics among 
displaced persons, such as measles, cholera, and meningitis. 
In general, the daily crude mortality rate is used as an 
indicator of the health of the affected group and one goal 
is to keep that rate below 1 death per 10,000 persons in the 
population per day. Where the daily rate is twice the normal 
rate, it signifies that a public health emergency is occurring. 
Say, for example, that the baseline crude mortality rate for 
Sub-Saharan Africa is 0.44/10,000 per day. Thus, if the rate 


in an affected population were to get to 0.88/10,000 per day, 
it would signal a public health emergency that would require 
urgent attention. For children younger than five years, the 
crude mortality rate for Sub-Saharan Africa is 1.14/10,000 
per day. The goal in a public health emergency, therefore, 
would be to keep that rate below about 2.0/10,000 per day.” 
Death rates in a large camp are not always easy to get and 
sometimes people have resorted to “creative” ways of getting 
such data, such as daily reports by grave-diggers. 


A Safe and Healthy Environment 


It is critical in camps and other situations with large numbers 
of displaced people that efforts be made to ensure that envi- 
ronmental and personal hygiene are maintained. This will be 
the key to avoiding the potentially serious effect of diarrheal 
disease. It is recommended that 15 liters of water per person 
per day should be provided, that people should not have to 
walk more than 500 meters to a water source, and that people 
should not have to wait more than 15 minutes to get their 
water when they get to a source. Of the 15 liters per day that 
are recommended, about 2.5 to 3 liters are considered the 
minimum essential for drinking and food. Another 2 to 6 
liters are needed for personal hygiene and the remainder is 
needed for cooking.*! 

Providing appropriate sanitation in situations of dis- 
placed people is also very challenging. Ideally, every fam- 
ily would have their own toilet. This, however, is certainly 
impossible in the acute phase of an emergency. The goal 
instead is one toilet for every 20 people. These should be 
segregated by sex to provide the most safety to women. They 
should not be more than 50 meters from dwellings, but 
must be carefully situated to avoid contamination of water 
sources." 

Many of the people who have been displaced will be 
poor people with little education and, often, poor hygiene 
practices. It is very important in these circumstances that 
efforts be made to make the community aware of the impor- 
tance of good hygiene and to see that soap is available to all 
families and used. 

Of course, people will also need shelter. The long-term 
goal is to help them return as quickly as possible to their 
homes. In the short term, if possible, the goal is to have 
families be sheltered temporarily with other families. 
Nonetheless, it is obvious from the tables shown earlier that 
many displaced people do end up living in camps, often for 
very long periods of time. When shelter is needed, the goal is 
to provide 3.5 square meters of covered area per person, with 
due attention paid in the construction of the shelter to the 
safety of women. Whenever possible, local and culturally 
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appropriate building materials should be used. In the short- 
run, the aim is to get people into covered areas. When the 
emergency phase has passed, the need to enhance some of 
the structures can be prioritized.” 


Food 


It is suggested that each adult in a camp should get at least 
2000 kilocalories of energy from food per day. Food rations 
should be distributed by family unit, but special care has 
to be taken, as noted earlier, to ensure that female-headed 
households and children without their families get their 
rations. Vitamin A should be given to all children, and the 
most severely malnourished children may also need urgent 
nutrition supplementation.” 


Disease Control 


As suggested earlier, “The primary goals of humanitarian 
response to disasters are to 1) prevent and reduce excess 
morbidity and mortality, and 2) promote a return to nor- 
malcy.”*° Along these lines, the control of communicable 
diseases is one of the first priorities in the emergency phase of 
a disaster, especially a complex humanitarian emergency. 

An important priority in the emergency phase of a 
complex humanitarian emergency is to prevent an epidemic 
of measles. This starts with vaccinating all children from 6 
months to 15 years. Another important priority is to ensure 
that children up to 5 years get vitamin A. Systems also need 
to be put in place so that other epidemics that sometimes 
occur in these situations, such as meningitis and cholera, 
can be detected and then urgent measures can be taken 
to address them. Other priorities will include the proper 
management of diarrhea in children and the appropriate 
diagnosis and treatment for malaria, in zones where that is 
prevalent. Of course, health education and hygiene promo- 
tion must take place continuously to try to help families 
prevent the onset of these diseases in the first place.*° 

Unfortunately, preventing the outbreak of communi- 
cable diseases is not the only effort that needs to be taken 
in the emergency phase of a CHE. Measures need to be in 
place to handle injuries and trauma, first to stabilize people 
and then to refer them to where they can receive the addi- 
tional medical help they need. There will almost certainly 
be pregnant women among the displaced people, and there 
will be an immediate need for some reproductive health 
services. This will generally have to focus on the provi- 
sion of a minimum package of care that would include 
safe delivery kits, precautions against the transmission of 
HIV, and transport and referral in case of complications 
of pregnancy.*°4 


The care of non-communicable diseases will be a lower 
priority in emergency situations than addressing commu- 
nicable diseases. However, some psychiatric problems will 
require urgent attention and will need to be treated as far 
as possible with counseling, the continuation of medicines 
people were taking, and the provision of new medications, if 
needed. As the emergency recedes, greater attention can be 
paid to long-term treatment, counseling, and psychosocial 
support for dealing with mental health problems and the 
many disruptions that people have faced in their lives.?! At 
that time, one can also turn additional attention to ensuring 
the appropriate medication of people with other non- 
communicable diseases. 


CASE STUDIES 


This chapter does not contain any case studies that have been 
based on careful review of the evidence about specific inter- 
ventions. However, some comments follow on two CHEs 
of importance. One concerns the genocide in Rwanda and 
the plight of Rwandan refugees in Goma, in what is now the 
Democratic Republic of Congo. The other concerns a major 
earthquake that hit Pakistan in 2005. Both cases suggest 
some lessons for enhancing the global response to CHEs in 
the future. 


Rwanda 


In mid-July 1994, nearly one million Rwandan Hutus tried to 
escape persecution from the newly established government 
of Rwanda that was led by the Tutsis. The border town of 
Goma, in what is now the Democratic Republic of Congo, 
situated in the North Kivu region, became the entry point 
for the majority of the refugees. Many of them settled on 
Lake Kivu.” 

Almost 50,000 people died in the first month after the 
start of the influx, largely as a result of an epidemic of chol- 
era, which was followed by an epidemic of bacillary dysen- 
tery. In the first 17 days of the emergency, the average crude 
mortality rate of Rwandans was 28.1—44.9 per 10,000 per day, 
compared to the 0.6 per 10,000 per day in pre-war conditions 
inside Rwanda. This crude mortality rate is the highest by 
a considerable margin over the rate found in any previous 
CHE. In addition, in Goma, diarrheal disease affected young 
children and adults alike, whereas normally young children 
are much more severely affected than adults.” 

Humanitarian assessments began in the first week of 
August, 3 weeks after the initial flow of refugees. Rapid 
surveys conducted in the three refugee camps of Katale, 
Kibumba, and Mugunga indicated that diarrheal disease 
contributed to 90% of deaths, that food shortages were 
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prevalent, especially among female-headed households, and 
that acute malnutrition afflicted up to 23% of the refugees. In 
early August, a meningitis epidemic arose.” 

The circumstances were complicated by the large num- 
bers of people who fled to Goma in such a short period of time. 
In addition, the lake represented an easy source of water, but 
one from which disease could be spread. The soil around 
Goma was very rocky and it made it very difficult to con- 
struct an appropriate number of latrines. In addition, Hutu 
leaders were given control over distribution of relief but this 
did not provide for the equitable distribution of food that 
was hoped for.® 

By early August, the response of the international com- 
munity was beginning to have the desired effect, under the 
coordination of the UNHCR. A disease surveillance network 
was established. An information system was set up for the 
camps. 5 to 10 liters of safe water per day was distributed. 
Measles immunization was carried out, vitamin A supple- 
ments were distributed, and disease problems were attacked 
using standard protocols.* 

Despite the exceptional efforts made by many people to 
deal with the crisis, the events in Goma highlighted a number 
of shortcomings of the response. First, there was a general 
lack of preparedness for dealing with this type of emergency, 
despite the well-known political instability of Rwanda. 
Second, the medical teams on the ground did not have the 
physical infrastructure or the experience needed for a task of 
this magnitude. Many of these staff, for example, were not as 
knowledgeable about oral rehydration as they needed to be, 
even though this is fundamental to treating diarrheal disease. 
Third, the work of the military forces that joined the effort 
was not integrated into the planning of the other work.*® 

Although the Goma crisis was exceptional in many 
ways, it does suggest a number of lessons for enhancing the 
response to CHEs in the future. These include the need to: 


e Establish early warning systems for CHEs 

e Prepare in advance for CHEs 

e Strengthen the existing non-governmental groups 
with capability to respond to CHEs 


The Earthquake in Pakistan 


In early October 2005, Pakistan experienced an earthquake 
measuring 7.6 on the Richter scale. The epicenter was in 
Kashmir but the earthquake also devastated the North-West 
Frontier Province (NWFP). Within a matter of minutes, 
homes and livelihoods were destroyed, leaving over 3 mil- 
lion people homeless and many individuals buried under the 
rubble or injured by debris.” 


It is estimated that 76,000 people, many of whom were 
children, lost their lives either from instantaneous death, such 
as severe head injury or internal bleeding, rapid death, such as 
asphyxia due to dust, or delayed death, such as wound infec- 
tions. An additional 80,000 people were injured.*° Moreover, 
84% of the infrastructure in Kashmir, including 65% of all 
previously existing healthcare facilities, failed to withstand 
the seismic forces and collapsed. Thus, the immediate needs 
of the population included “winterized shelter, medical care, 
food and water, and sanitation facilities.”*° 

To respond to the earthquake, the government of 
Pakistan created the Federal Relief Commission (FRC) and 
the Earthquake Rehabilitation and Reconstruction Authority 
(ERRA) that offered short- and long-term recovery efforts. 
Furthermore, a week after the initial earthquake, the govern- 
ment presented a plan for relief that included compensa- 
tion for survivors. The World Bank, along with the Asian 
Development Bank, conducted assessments to identify vul- 
nerable groups and areas that might hinder early recovery, 
such as unsanitary environments. Moreover, the South Asia 
Earthquake Flash Appeal (SAEFA) was created to receive 
donations for the recovery effort. 

Doctors Without Borders (MSF) was an integral part of 
the interventions, as it provided emergency relief within a 
day of the earthquake, given that MSF medical teams were 
already on the ground in Kashmir. These teams focused 
initially on hygiene promotion, distributing tents, cookware 
and mattresses, and treating the injured. They administered 
30,000 measles vaccines and later redirected attention to 
rebuilding medical infrastructure. In NWFP, MSF created 
hospitals with beds to house patients, as well as developed 
medical villages that were used to treat the overwhelming 
number of injured. 

Despite national and international efforts to mobilize 
an effective response, injured individuals flooded hospitals 
that were still intact but which did not have the personnel or 
the equipment to respond effectively. Thus, many patients 
suffered more severe secondary complications due to pro- 
longed waiting for medical treatment, a common charac- 
teristic when earthquakes significantly affect the medical 
system. 447 

Furthermore, small, remote villages remained inaccessi- 
ble because of significant road damage. Given the impending 
winter, therefore, the Pakistani military, MSF, and UN agen- 
cies used helicopters to distribute basic relief. In addition, the 
government pledged the provision of tents. People inside and 
outside of Pakistan responded very generously with dona- 
tions to help those affected by the disaster. However, many of 
the donations did not fit what was most needed.“ 
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Several valuable lessons emerge from the efforts of the 
government and military of Pakistan and Pakistan’s foreign 
partners to assist in the rescue and recovery from the earth- 
quake. First, buildings in rural areas in seismic zones should 
be built or designed to decrease human injury. Second, gov- 
ernments should analyze existing risks to their ability to rap- 
idly respond to emergencies and prepare emergency plans in 
advance that take those risks into account. Third, donations 
of materials and supplies should be managed carefully so that 
they fit real needs. Lastly, NGO expertise, like that provided 
by MSF in Pakistan, can be very helpful in addressing natural 
disasters, particularly if the involved organizations already 
have a presence in the affected country.*°*’ 


FUTURE CHALLENGES IN MEETING THE HEALTH 
NEEDS OF DISASTERS 


A number of critical challenges confront efforts to address 
the health effects of natural disasters and complex humani- 
tarian emergencies. One such challenge for the future is how 
to prevent these from having such negative health impacts. It 
is difficult in resource-poor settings, many of which are 
poorly governed, to focus attention on the prevention of 
disasters and their impacts. Nonetheless, through better 
mitigation measures, such as water control, greater education 
of the community about how to deal with disasters, and hav- 
ing a disaster preparedness plan for which people are trained, 
it should be possible, even for very poor countries, to reduce 
deaths from natural disasters. If these steps are coupled 
with the development of standard approaches for dealing 
with health issues when they do arise and the forward staging 
of medicines, equipment, and materials near to disaster 
prone areas, it should be possible to reduce deaths from 
natural disasters, even in very low-income settings. 
Bangladesh, which is subject to annual flooding, has reduced 
the annual deaths from such floods, for example, with a series 
of the previously mentioned measures.“ 

There has been considerable progress among the inter- 
national community in the establishment of common stan- 
dards and protocols for responses to disasters. There remains, 
however, the need to enhance these further. Ideally, the orga- 


nizations involved in responding to natural disasters and 
CHEs will: 


e subscribe to a common set of norms, such as the 
Sphere Project 

e have common protocols for dealing with key issues 

e train their staff to work with those protocols 


e work in close conjunction with the affected commu- 
nities and local governments*® 


In addition, it is important that responses to disasters 
focus on cost-effective approaches to the provision of health- 
care services in emergencies. We have already seen that search 
and rescue assistance from abroad is not cost-effective. The 
same is true for most field hospitals. Moreover, many agen- 
cies have provided health services in emergencies that did 
not focus on immediate needs and that could have waited. 
Morbidity and mortality can be prevented and reduced more 
quickly if the agencies involved in disaster relief carefully set 
priorities for action that would be based on the principle 
of cost-effectiveness analysis, taking appropriate account of 
concerns for social justice and equity.24°*! 

The continued refinement of indicators that can be used 
to measure performance of services in disasters will be help- 
ful to gauging the performance of local and international 
relief efforts.” 


MAIN MESSAGES 


Natural disasters and complex humanitarian emergencies are 
important causes of illness, death, and disability. They affect 
large numbers of people, have huge economic impact, and their 
aftereffects can go on for some time. Their biggest relative impact 
is on the poor, who are generally more vulnerable to the effects of 
these disasters than are better-off people. Some of these disasters 
are man-made. Some are slow-onset and some are rapid-onset. 

Natural disasters, such as droughts, famines, hurricanes, 
typhoons, cyclones, and heavy rains have important health 
impacts. Earthquakes and volcanoes are also natural disas- 
ters with large potential effects on health. It appears that the 
number of natural disasters is increasing but the number of 
deaths from them is decreasing. More than 90% of deaths 
from natural disasters occur in low- and middle-income 
countries. 

Some deaths are a direct result of natural disasters. 
However, the impact of those disasters on water supply and 
sanitation systems, health services, and availability of food 
can also, indirectly, lead to many more deaths. There are 
also special health problems associated with living in camps, 
which sometimes happen to those who survive natural disas- 
ters that displace many people from their homes. 

In the late 1990s, there were about 40 CHEs each year. 
There are probably more than 14 million refugees in the 
world and more than 20 million internally displaced people. 
Overall, CHEs are associated with considerably larger health 
impacts than natural disasters. In addition, they may have 
an acute phase when large numbers of people flee and they 
generally go on for long periods of time. | 

Complex humanitarian emergencies have increasingly 
been linked to civil conflict. Like natural disasters, they also 


have direct and indirect impacts on health. They not only 
take lives directly through war-related trauma, but also they 
lead to the destruction of infrastructure. The health effects 
of some of these conflicts have been dramatic, sometimes 
because civilians have been targeted by combatants. Women 
are especially vulnerable in CHEs to sexual violence. 

In the emergency phase of a CHE when large numbers of 
displaced persons are coming into camps, there are a number 
of health risks that have to be addressed. Among the most 
important are diarrhea, measles, malaria, and pneumonia. 
Malnutrition is also of exceptional importance. Cholera epi- 
demics can also arise and kill large numbers of people quickly. 

Countries at risk can take a number of measures to 
mitigate vulnerability to damage from natural disasters. This 
could include preparing a disaster plan, building seawalls 
and levees, and requiring, for example, that buildings in 
earthquake prone areas are earthquake proof. It might also 
be cost-effective to strengthen other infrastructure, such as 
water supply systems so that they can withstand important 
threats. 

Addressing the health impacts of a natural disaster requires 
that the health situation be assessed quickly and that urgent 
cases be handled immediately. Less urgent problems can be 
handled in the following days, weeks, and months. Long-term 
support for those psychologically affected by the disaster will 
also need to be provided in the medium and long term. 

The health situation of a CHE also needs to be assessed 
quickly and continuously. Early attention in dealing with 
large numbers of displaced people must focus on the envi- 
ronment, shelter, water, and food. The next step is the 
prevention of disease outbreaks and their treatment if they 
do occur. Particular attention must be paid to malnutrition, 
measles, pneumonia, and malaria. Some immediate attention 
will also have to be paid to a minimum package of reproduc- 
tive health services and the avoidance of HIV. As the acute 
phase of the emergency subsides, more attention can be paid 
to TB, overall primary health care, non-communicable dis- 
eases, and longer-term mental health issues. 

There has been some important progress in the coordi- 
nation and standardization of measures to address CHEs and 
natural disasters. However, there are still gaps in the prepara- 
tion and training of staff in some organizations. In addition, 
there has been inadequate attention to the cost-effectiveness 
of interventions. There is now enough information about the 
lessons of CHEs and natural disasters that the priority actions 
that are needed should be clear and organizations active in 
relief work need to concentrate their efforts on what will 
prevent the most deaths, disability, and morbidity, at least 


cost, with due attention to concerns for social justice. 
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6. In the early stages of a complex humanitarian 
emergency, what are likely to be the most sig- 
nificant health concerns for the refugees? How do 
those health concerns change over time? Who are 
the most affected by malnutrition, measles, pneu- 
monia, and cholera? 


7. In what ways are women especially vulnerable 
during complex humanitarian emergencies? What 
problems do they face as a consequence of these 
vulnerabilities? 


1. How does the annual burden of disease from natu- 


ral disasters and complex humanitarian emergen- 8. What are key steps that can be taken to reduce 


cies compare with other causes of illness, death, the vulnerability of certain places to the potential 
and disability? health threats of natural disasters? 


9. What are key steps that need to be taken within the 
first few days of people fleeing to a refugee camp? 
How do those concerns change over time? 


2. What is a disaster? A natural disaster? A complex 
humanitarian emergency? 


3. What is an internally displaced person? A refugee? 
What are the differences between them? 10. How can one try to ensure that relief agencies work 


together around a common framework and that 


4. What have been some of the most significant natu- they focus on the most cost-effective activities? 


ral disasters in the last decade? How many deaths 
were associated with them? How did people die? 
How did deaths vary for different types of disasters 
by age and sex? 


5. What countries in Sub-Saharan Africa have been 
the largest sources of displaced people? What 
countries in Sub-Saharan Africa have received the 
largest numbers of refugees? 
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LEARNING OBJECTIVES 
By the end of this chapter the reader will be able to: 


e Discuss the value of cooperation in addressing health problems 


e Discuss the most important types of cooperative action in 
global health 


e Describe the major organizational actors in global health and 
their focuses 


e Discuss the rationale for the creation of public-private partner- 
ships for health 


¢ Outline the key challenges to enhancing cooperative action in 
global health 


VIGNETTES 


The world came close to eradicating polio in 2004. However, 
in 2005, polio spread from Northern Nigeria to a number 
of other African countries, due to a failure to immunize 
children in Northern Nigeria by some groups. By July 2005, 
polio cases had moved from Africa to Saudi Arabia and 
Indonesia, and then began appearing in Angola, which had 
not had a case of polio since 2001. By September 2005, cases 
appeared in Somalia, which had also been free of polio for 
several years.' Stopping new cases of polio and preventing 
it from spreading from one country to another requires a 
global effort to correctly identify polio cases and then imme- 


diately carry out special immunization campaigns. 
About nine million people worldwide suffer from tuber- 


culosis, which is one of the leading causes of deaths of adults 
in the developing world. The number of TB cases worldwide, 
as noted in Chapter 11, has grown with the spread of HIV, and 
13% of the deaths of people with AIDS are due to TB.’ Despite 
the importance of TB, however, no new drugs for TB have been 


developed since the 1960s.’ TB is a disease that largely affects 
poor people in low- and middle-income countries. These people 
have little money to spend on drugs and there is minimal eco- 
nomic incentive for pharmaceutical companies to develop new 
TB drugs. Can actors in global health work together to encour- 
age the development of new drugs for TB and other neglected 
diseases? What would they have to do to encourage public and 
private sector investment in such drugs? What would they have 
to do to ensure investors that if they are able to develop such 
drugs that there will be a market for them? 

Vaccines are among the most cost-effective investments 
in health. For young children in the developing countries, 
there are six basic vaccines. There are also other vaccines 
that would be cost-effective in some countries, including the 
vaccines for hepatitis B and for Haemophilus influenza type 
B. Yet, throughout the 1990s there were important gaps in 
coverage of the six basic vaccines in the poorest countries. 
In addition, the rate of coverage was actually going down in 
some countries.* Although the hepatitis B vaccine began to 
be widely used in developed countries in the 1980s, almost 
20 years later it is still rarely used in developing countries. 
The main reasons behind this failure include limited money 
for immunization, a lack of the infrastructure needed to carry 
out effective immunization programs, and a lack of political 
interest in immunization. In 2000, a number of governments, 
foundations, and individuals established the Global Alliance 
for Vaccines and Immunization (GAVI), the aim of which is 
to provide financing and technical assistance to dramatically 
improve vaccine coverage and the spread of new vaccines. 
So far, GAVI has been involved in enhancing immunization 
coverage in a number of low-income countries.° 


INTRODUCTION 


This chapter focuses on how different actors work together 
to enhance global health. First, it discusses the importance of 
such cooperation. The chapter then has an extensive review 
of the key organizational actors in global health activities. 
Third, the chapter examines the roles in cooperation of 
different types of organizations. The chapter then outlines 
how the global health agenda is set and how that agenda has 
evolved historically. The chapter concludes with an assess- 
ment of some of the future challenges to cooperative action 
and a case study on one of the most successful global health 
efforts to date. 


COOPERATING TO IMPROVE GLOBAL HEALTH®’ 


There are a number of reasons why different actors cooper- 
ate in global health activities and why such cooperation is 
in everyone’s interest. First is the value of cooperating to 
create consensus around and advocate on behalf of different 
health causes.®’ Although health is an extremely important 
issue for both individuals and societies, it does not always 
receive the political, economic, and financial support that 
it should. A good example of this is the lack of attention by 
many countries to nutrition, despite the poor nutritional 
status of their people. The impact of advocacy efforts is likely 
to be much greater if numerous actors, across organizations 
and across countries, work together to promote important 
health causes. This has been evident in the field of HIV, for 
example, where AIDS activists worldwide have been able to 
work together to promote the treatment of people who are 
HIV-positive with anti-retroviral drugs. 

The need to share knowledge and to set global standards 
for health activities are other reasons for cooperation in the 
global health field. It has become clear from trials of different 
anti-malarial drugs, for example, that some drug regimens 
for malaria are more effective than others. This knowledge is 
especially important because some malaria has become resis- 
tant to what has been standard treatment. If lessons like this 
are to be shared globally, then it is important that technical 
standards be developed and disseminated by an organization 
that countries believe is technically sound and internationally 
representative. As you will read later, helping to define and 
promulgate such standards is one of the main functions of 
the World Health Organization. 

Another important reason for cooperation to achieve 
global health aims is the fact that many aspects of global 
health are “global public goods.” Thus, it is only through 
Cooperative efforts that the world can ensure that a sufficient 
amount of these goods are produced and shared. Individual 
countries, for example, may not have an interest in reducing 
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pollution generated within their borders that causes health 
problems in adjacent countries, and it is only through collec- 
tive action that countries will be able to address such prob- 
lems. A similar issue arises with respect to efforts to reduce 
the burden of communicable diseases. Individual countries 
may have little incentive to take the measures needed to 
effectively address some communicable diseases, despite the 
fact that the spread of these diseases does not respect national 
boundaries. Efforts to deal with them, therefore, require 
cooperative efforts across countries. 

The surveillance of disease also has many aspects of a 
“global public good” and requires cooperation among many 
actors to be successful. It is important for all countries to 
work together to monitor the appearance of diseases and 
to fashion approaches to dealing with them. Surveillance by 
individual countries, for example, is not sufficient to stem the 
spread of disease across countries. The global effort to address 
the SARS problem in 2003 is an excellent example of the need 
for close collaboration among countries on surveillance.* 

Cooperation to achieve better global health outcomes 
can also take place to assist in financing health efforts in 
poorer countries. There are multiple motivations for this 
aid. In one case, wealthier countries may contribute out of 
humanitarian concern for the well being of less fortunate 
people. Richer countries may also wish to assist in address- 
ing these problems because of “enlightened self-interest.” 
In an age of travel and extensive contacts among people of 
different countries, governments may be concerned that 
the health problems of developing countries will endanger 
their own people if not properly tackled. Many low-income 
countries, for example, have high burdens of TB but may 
not have the financial, technical, or institutional resources 
needed to combat TB effectively. Yet, TB can endanger both 
their population and that of other countries. Thus, it is in 
everyone's interest for developed countries to provide finan- 
cial and technical assistance to developing countries to deal 
effectively with diseases such as TB. 


KEY ACTORS IN GLOBAL HEALTH 


Besides governments, there are many different actors involved 
in global health activities. Some of these are international 
organizations with a global reach. Others are organizations 
that work globally but are based in individual countries. 
Some are public organizations. A number are private and 
for profit, while others are private but operate on a not-for- 
profit basis. Foundations are also actively involved in global 
health activities. Increasingly, there are also organizations 
that bring the public and private sectors together to work 
cooperatively on a global health problem. The next section 


discusses some of the most important organizations that are 
involved in global health and examples of how they operate 
in that field. 

In considering action on global health, it is valuable 
to remember that actors may play one or more of several 
possible roles at a time. They could, for example, engage in 
advocacy. They could also participate in knowledge sharing 
and technical assistance. In addition, they might provide 
financing for health efforts. Table 15-1 lists some of the most 
important actors in the global health field. 

The discussion further examines the nature of these actors 
and their major contribution to the global health agenda. You 
should note, however, that this discussion is only introduc- 
tory. It is meant to outline the stated aims in global health 
of those organizations. It is beyond the scope of this book 
to examine such work critically. Considerable information is 
available for those of you wishing to examine global health 
actors and cooperation in this field more analytically. 


United Nations Agencies 
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Agencies of the United Nations 


There are a number of United Nations (UN) agencies that 
work on health and focus on a specific set of public health 
concerns. Among the most important are the World Health 
Organization, the United Nations Children’s Fund, the United 
Nations Fund for Population Activities, and the 
United Nations Development Program. This section will 
examine the two UN agencies most involved in health, the 
World Health Organization and the United Nations Children’s 
Fund. 


The World Health Organization 


The World Health Organization (WHO) was established 
in 1948 and is the United Nations agency that is respon- 
sible for health.!’ The headquarters of WHO is located in 
Geneva, Switzerland, and WHO employs about 3500 people, 
including experts on many health topics. The World Health — 
Organization has offices located in each region of the world, 


WHO Related Partnerships 


UNAIDS 
UNDP 
UNFPA 
UNICER 
WHO 


Multilateral Development Banks 
African Development Bank 

Asian Development Bank 
Inter-American Development Bank 
World Bank 


Bilateral Development Assistance Agencies 
Australian Agency for International Development 
Canadian International Development Agency 

Danish International Development Agency 
Department for International Development of the UK 
Dutch Agency for Development Cooperation 

United States Agency for International Development 


Foundations 
The Bill & Melinda Gates Foundation 
The Rockefeller Foundation 


Source: The Author 


Global Alliance for the Elimination of Leprosy 
Roll Back Malaria 

Stop TB 

Tropical Disease Research Program 


Non-Governmental Organizations 
CARE 

Catholic Relief Services 

Doctors Without Borders 

OXFAM 

Save the Children 


Other Special Programs 
Global Alliance for Vaccines & Immunization 
Global Fund to Fight Against AIDS, TB, & Malaria 


Public-Private Partnerships for Health 
Global Alliance for TB Drug Development 
International AIDS Vaccine Initiative 
International Partnership on Microbicides 


Malaria Vaccine Initiative 


with special responsibility for work within that geographic 
area, as shown in Table 15-2. In addition, WHO has a coun- 
try office in almost all poor countries and in many other 
countries in which important health efforts or reforms of the 
health sector are taking place."” 

The objective of WHO is to promote “the attainment 
by all peoples of the highest possible level of health.””’ In 
pursuit of this goal, WHO largely focuses its attention on the 
following: 


e Advocacy and consensus building for various health 
causes, such as HIV and TB. 

e Sharing health knowledge across countries, through 
studies, reports, conferences, and other forums. The 
publication of the World Health Report on a differ- 
ent topic of global health importance each year is an 
example of this work. 

e Carrying out selected critical public health functions 
within an international forum, such as the surveil- 
lance of epidemics, including influenza, or the out- 
break of potentially dangerous diseases, such as 
Ebola. This also includes, for example, WHO certifi- 
cation of quality standards for the manufacturing of 
vaccines and pharmaceuticals. 

e Setting global standards on key health matters, such 
as appropriate regimens for drug therapy for leprosy, 
TB, and HIV. 

e Leading the development of international agreements 
and conventions, such as the Framework Convention 
on Tobacco Control. 

e The provision of technical assistance to its member 
states, such as helping China to contain the outbreak 
of SARS or assistance to countries in managing their 
child vaccine programs. 


TABLE 15-2 WHO Regional Offices 


Regional Office Location 
Washington, DC, USA 


Copenhagen, Denmark 


The Americas 


Europe 

North Africa and the Middle East 
Sub-Saharan Africa 

Southeast Asia 

Western Pacific 


Alexandria, Egypt 


Harare, Zimbabwe 
Delhi, India 
Manila, Philippines 


Source: Data from World Health Organization. About WHO. Available 
at: http://www.who.int/about/en/, Accessed on November 3, 2006. 
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e Serving as the secretariat of a number of cooperative 
efforts, such as the Stop TB, Roll Back Malaria pro- 
grams, and the Global Alliance to Eliminate Leprosy. 


WHO is primarily a technical agency that engages in 
advocacy and the sharing of knowledge. Although WHO 
does have relatively small country budgets to assist in the 
financing of selected health projects in low- and middle- 
income countries, it is not a financing agency. Rather, 
the work that WHO does both globally and in particular 
countries is largely financed with assistance from the high- 
income countries. 

WHO is governed through its annual World Health 
Assembly, which sets policy, reviews and approves the bud- 
get, and appoints the Director-General of the organization. 
Voting power at the WHO Health Assembly is based on the 
principle of “one country—one vote.” The overall budget of 
WHO comes from membership subscriptions and from spe- 
cial donations, again, mostly from better-off countries. 

The WHO has helped lead some of the world’s most 
important cooperative efforts in health, including the “Health 
for All” effort'* that began with the Declaration of Alma Ata 
on primary health care. WHO also led the world’s smallpox 
eradication campaign, has played a major role in efforts 
to expand the coverage of immunization for children in 
developing countries, and is one of the leaders of the world’s 
global polio eradication program. More recently, WHO has 
been instrumental in helping to address issues of tobacco 
control. WHO also leads the global surveillance of disease 
and has played an active role in work on avian flu, SARS, and 
other new and emerging diseases, such as the Ebola virus. 
Additional, more analytical, comments on the work of WHO 
are cited in the endnotes. !!11516 


UNICEF 


The United Nations Children’s Fund was established in 1946 
by the UN to respond to the effects of World War II on chil- 
dren in Europe and China. UNICEF is headquartered in New 
York but has offices in the more than 125 countries.” The 
main function of UNICEF is to enhance the health and well 
being of children. In these efforts, UNICEF has been deeply 
involved in the promotion of family planning, antenatal care, 
and safe motherhood practices. 

UNICEF is involved in a wide range of activities in 
support of its mission, including advocacy, knowledge gen- 
eration and knowledge sharing, and the financing of invest- 
ments in health. In addition, UNICEF works closely with 
other development partners such as WHO and the World 
Bank to help raise the health status of poor women and chil- 
dren globally. UNICEF has carried out significant programs 


in a number of areas. Traditionally, it has been involved in 
major ways in nutrition and early childhood development 
issues, in which it is generally considered the world’s leader. 
Immunization and child survival have also been areas of 
deep UNICEF involvement. In addition, UNICEF has been 
a major supporter of primary education, especially for poor 
girls in low- and middle-income countries. More recently, 
UNICEF has paid particular attention to child protection, 
child rights, and HIV/AIDS.!8 

UNICEF has an Executive Board of 36 members who 
guide all UNICEF work and administration under the leader- 
ship of the Executive Director. All of UNICEF’s funding is 
from voluntary contributions; governments provide two 
thirds of funding while 37 National Committees, consisting 
of private entities and millions of individuals, raise the 
remaining third. These National Committees are non- 
governmental organizations (NGOs) that advocate for chil- 
dren, sell UNICEF products, and fundraise through several 
well known campaigns, such as “Check out for Children” in 
grocery stores, “Change for Good” on airplanes, and “Trick 
or Treat for UNICEF” on Halloween.” 


UNAIDS 


In 1996, six agencies joined forces to launch UNAIDS—the 
Joint United Nations Program on HIV/AIDS. Today, as shown 
in Table 15-3, there are 10 co-sponsors for UNAIDS.” 

UNAIDS is based in Geneva, Switzerland, has offices 
in more than 70 countries, and is guided by a Program 
Coordinating Board that consists of 22 representatives from 
country governments, its co-sponsors, and 5 NGOs. 

UNAIDS is the global agency with primary responsibility 
for dealing with HIV/AIDS. UNAIDS monitors and evaluates 
the epidemic and the world’s response to it. It also advocates 
on behalf of the epidemic and engages civil society, the pri- 
vate sector, and development partners in the fight against 
HIV/AIDS. In addition, UNAIDS generates and shares 
knowledge, sets standards, and mobilizes resources. UNAIDS 
focuses it attention on the regions of the world most affected 
by HIV/AIDS, particularly Sub-Saharan Africa.’ 

Another important emphasis of the work of UNAIDS is 
to assist countries in developing and implementing national 
AIDS plans. The co-sponsors financially support the prepara- 
tion of these plans. For instance, in 2002 the World Bank and 
other UN agencies provided over $1 billion to assist countries 
with the development and implementation of their national 
AIDS plans.2”? Technical experts from UNAIDS also help 
countries build their technical and institutional capacity and 
mobilize resources to fight against HIV/AIDS. UNAIDS, for 


aa ications for fund- 
example, assists countries 1n preparing application 


International Labor Organization 

Office of the United Nations High Commissioner for 
Refugees 

UNICEF 

United Nations Development Program 

United Nations Educational, Scientific, and Cultural 
Organization 

United Nations Population Fund 

United Nations Office on Drugs and Crime 

World Bank 

World Food Program 

World Health Organization 


Source: UNAIDS. Available at: http://www.unaids.org/en/ 
AboutUNAIDS/Cosponsors_about/default.asp. Accessed November 
3, 2006. 


ing from the Global Fund to Fight Against AIDS, TB, and 
Malaria, which is discussed further later.”! 

UNAIDS is engaged in a range of HIV/AIDS activities. 
First, UNAIDS works with countries to strengthen their 
surveillance of the epidemic. Second, UNAIDS continues 
to put an important emphasis on prevention of HIV. Third, 
UNAIDS is also increasingly involved in efforts to increase 
the number of HIV-positive people worldwide who are 
treated with anti-retroviral therapy. UNAIDS has a particular 
concern for the extent to which the epidemic affects females. 
In addition, UNAIDS cooperates with others in the search for 
technologies, such as microbicides and vaccines, that might 
be able to help halt the epidemic. 


Multilateral Development Banks 


There are a number of development banks that lend or grant 
money to developing countries and economies in transition 
to help promote their economic and social development. 
These banks are owned by all of their member countries 
and they are referred to as “multilateral.” These institutions 
have some characteristics of real banks. However, these 
banks do not function to earn money through their lending 
operations. Rather, their main focus is to serve as a financial 
intermediary. Essentially, they channel financial resources 
from more developed countries and their people through 
bond sales and grants to help finance development activities 
in low- and middle-income countries and countries that are 
making the transition to more open, market-based, econo- 
mies. All of these banks are involved in work on health, to at 


least some degree, but the ones most involved are the African 
Development Bank, the Asian Development Bank, the Inter- 
American Development Bank, and the World Bank. 

Among the multilateral development banks, the World 
Bank is the largest, has the broadest scope of activities, and 
is the most involved in health.* The World Bank is located 
in Washington, DC, and is “owned” by more than 180 mem- 
ber countries. The stated aim of the World Bank is to assist 
countries in improving the lives of their people and reducing 
poverty. It seeks to do this by helping them to strengthen the 
management of their economy and to finance investments in 
selected areas, including agriculture, transport, private sector 
development, health, and education. The World Bank lends 
money at reduced rates to countries with per capita incomes 
above a certain point, lends money interest free to the poor- 
est countries, and also provides grants to some countries for 
special activities that affect the poor, such as HIV/AIDS. The 
Bank lends about $20 billion per year and has more than 
10,000 staff who work in Washington and in the Bank’s 
offices in a large number of other countries that receive 
development assistance from the World Bank.”5 

In its health work, the Bank carries out a wide range of 
functions. It advocates on behalf of important causes, generates 
and disseminates information and knowledge about key health 
issues, provides technical assistance to countries, and finances 
specific investments in health and related work in nutrition and 
family planning. The World Bank focuses its health work 
largely on the links between health and poverty. It pays consid- 
erable attention to the development of health systems. In public 
health, the Bank has emphasized nutrition, maternal and 
child health, HIV/AIDS, malaria, TB, and tobacco control. 

The Bank is also a partner in a number of global health 
initiatives, including GAVI, Stop TB, Roll Back Malaria, 
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Australian Agency for International Development 
Canadian International Development Agency 


Danish International Development Agency 


Department for International Development of the United 
Kingdom 


Dutch Agency for Development Cooperation 


United States Agency for International Development 


Source: The Author 
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and UNAIDS. In addition, the World Bank has provided 
financing to other initiatives, such as the International AIDS 
Vaccine Initiative (IAVI). The Bank over the last few years 
has provided about $15 billion of financing for its health 
related work?® and, until the advent of the Bill & Melinda 
Gates Foundation, it has been the largest financier of invest- 
ments in health in resource poor settings. Those interested 
in a more analytical assessment of the World Bank’s work 
both generally and in health can consult extensive literature 


on those subjects. 


Bilateral Agencies 


Another set of organizations that are very actively involved 
in global health are bilateral agencies. These are mostly the 
development assistance agencies of developed countries 
that work directly with developing countries to help them 
enhance the health of their people. Some of the bilateral 
development agencies that are most involved in the health 
sector are shown in Table 15-4. 

USAID is the development assistance agency of the U.S. 
federal government. USAID promotes U.S. foreign policy 
goals by advancing economic and social development all over 
the world. USAID works with other governments and with 
universities, businesses, international agencies, and NGOs 
to support its development assistance efforts. In the health 
field, USAID engages in a wide variety of activities, includ- 
ing advocacy for global health, the generation and sharing of 
knowledge, and the financing of health investments. 

USAID is headquartered in Washington, DC, and has 
regional field offices for Sub-Saharan Africa, Asia and the 
Near East, Latin America and the Caribbean, and Europe and 
Eurasia. In addition to these geographic bureaus, USAID has 
functional bureaus for Economic Growth, Agriculture and 
Trade, Democracy, Conflict Prevention and Humanitarian 
Assistance, and Global Health. USAID has offices in many 
countries, especially poorer countries in Africa, Asia, and 
Latin America. 

USAID's Bureau for Global Health aims to improve 
health services and enhance the health status of poor and dis- 
advantaged people, particularly in poorer countries. USAID 
focuses its health work on maternal and child health, HIV/ 
AIDS, other communicable diseases, family planning and 
reproductive health, nutrition, and health systems. For these 
purposes, USAID provides grants and technical expertise to 
other governments, NGOs, and the private sector. In sup- 
porting the development of health in other countries, USAID 
collaborates with other development assistance agencies.”’ 

In the 1970s and 1980s, USAID helped support research 
to develop a number of interventions that are key to saving 


the lives of poor children in the poorer countries, includ- 
ing oral rehydration therapy, vitamin A supplementation, 
and immunizations. USAID has also been very supportive 
of efforts to address malaria, TB, and, most recently, HIV/ 
AIDS. Traditionally, USAID has also been very involved in 
supporting family planning. 


Foundations 


Global health has been an area in which foundations have 
been involved for more than a century. The Rockefeller 
Foundation™ and the Ford Foundation” have been among 
the most involved in this field. More recently, the Soros 
Foundation became involved in health activities in the for- 
mer Soviet Union. The Soros Foundation” focuses largely 
on the promotion of democracy but became involved in 
health when it realized the threat that HIV, TB, and drug- 
resistant TB posed to political and economic stability in this 
region. Most recently, the Bill & Melinda Gates Foundation 
has emerged as an extremely important actor in the field of 
global health. The section below examines the role in global 
health played by the Rockefeller Foundation, which has his- 
torically been the most important foundation involved in 
health, and the Gates Foundation, which has recently taken 
the lead in a number of global health areas. 


The Rockefeller Foundation 


The Rockefeller Foundation is based in New York City and 
has regional offices in San Francisco, California, Bangkok, 
Thailand, and Nairobi, Kenya. The foundation aims to 
“enrich and sustain the lives and livelihoods of poor and 
excluded people throughout the world.”™ In the health field, 
the foundation seeks to “reduce avoidable unfair differences 
in the health status of populations.”” 

The Rockefeller Foundation has focused considerable 
attention on the development of knowledge and technol- 
ogy that can be applied to addressing the conditions that 
most affect the health of the poor globally. The Rockefeller 
Foundation was instrumental in establishing the first schools 
of public health in the United States and was also deeply 
involved in the development of a vaccine against yellow fever. 
The Rockefeller Foundation does finance a small amount of 
activities in health every year. However, its strength as an 
organization is the way in which it uses a relatively small 
amount of money to invest in the generation of knowledge 
that can make an important difference to the health of the 
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between the public and private sector to meet key health 
needs that had been neglected. In line with this work, the 
foundation was instrumental in establishing the first and 
then a number of additional public-private partnerships for 
health, including the International AIDS Vaccine Initiative, 
the International Partnership on Microbicides, and the 
Global Alliance for TB Drug Development. Second, it has 
tried to help better understand the problems that HIV/AIDS 
inflicts on families and how they might deal with those prob- 
lems. Third, the foundation has helped to “strengthen the 
production, deployment, and empowerment” of key human 
resources needed for delivering health services in poor coun- 
ities,” 


The Bill & Melinda Gates Foundation 


The most substantial change in many years in the key actors 
involved in global health has been the advent of the Bill & 
Melinda Gates Foundation. The Gates Foundation is based 
in the United States in Seattle, Washington. The main aims 
of the foundation in the health field are to help spread known 
technologies for improving health, such as immunization, 
to the places where they are most in need. At the same time, 
the foundation seeks to encourage the development of new 
technologies that can meet the major health needs of the 
poor globally. The foundation hopes to meet these aims by 
“supporting discoveries and inventions essential to solving 
major global health problems, supporting the development 
and testing of specific tools and technologies, and helping 
to ensure that new health interventions and technologies 
are adopted in the developing world.”*' The foundation has 
become one of the major financiers of global health efforts. 
The foundation has an endowment of over $30 billion and 
it will grow to almost $60 billion with pledged gifts from an 
American financier.” From its establishment in 2002 to 2005, 
the foundation had provided almost $3.6 billion in grants for 
health activities.*! 

To a large extent, the foundation has focused its grants in 
four areas. First, it has paid particular attention to communi- 
cable diseases, since they are such an important cause of death 
for the poor globally. In these areas, it has been particularly 
involved in financing efforts in AIDS, TB, and malaria. It has 
supported with major grants, for example, the establishment 
of AIDS initiatives in Africa and in India, the Global Fund 
to Fight Against AIDS, TB, and Malaria, the International 
AIDS Vaccine Initiative, and the International Partnership 
on Microbicides. Another important area for the foundation 
is reproductive health, for which it granted $60 million to the 
Johns Hopkins University to improve reproductive health 
programs globally. The foundation has also been a major 


financier of a variety of partnerships and initiatives aimed 
at key global health problems, including the Vaccine Fund 
and GAVI to support immunizations, the Global Alliance 
for Improved Nutrition (GAIN), and an initiative to save the 
lives of very young children called “Saving Newborn Lives.” 
The foundation gave $750 million to the Vaccine Fund 
alone. Finally, the foundation has placed major emphasis on 
encouraging scientific discoveries and their application to the 
health problems of the poor globally through its program on 
the “Grand Challenges in Global Health,” for which it has 
provided more than $400 million.” 


NON-GOVERNMENTAL ORGANIZATIONS 


There are thousands of NGOs in the world today that have 
as one of their primary aims the improvement of the health 
of poor people in developing countries. Most of these orga- 
nizations raise money from private sources or receive grants 
from governments or global health partnerships which they 
help to invest in activities that address important health 
issues, such as improving the availability of clean water, 
strengthening nutrition and immunization programs, or 
enhancing programs for the treatment of TB and HIV. Some 
of the organizations are small and focus their attention 
only on a limited number of activities. Other organizations 
are very large, comprehensive in the topics they cover, and 
global in their reach. Some NGOs will be completely secular, 
while others will be faith-based. Some of the most important 
NGOs that operate internationally on health are listed in 
Table 15-5. 

Some additional comments are noted later on Save the 
Children and Doctors Without Borders, which are two of the 
most important NGOs that work on health globally. These 
are just two examples of the hundreds of large NGOs and 
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Catholic Relief Services 
Christian Children’s Fund 
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Save the Children 
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thousands of small NGOs that are involved in health efforts 
in low- and middle-income countries. 


Save the Children 


Save the Children was established in 1932 in New York City 
by a group of people who wanted to help meet the needs of 
poor people in the Appalachian region of the United States 
who had been hurt by an economic depression. Today, it 
is part of an international alliance of related organizations 
and it one of the largest NGOs in the world. One affiliate of 
Save the Children is based in the United States in Westport, 
Connecticut. It is actively involved in relief and development 
work in a number of areas in health. Save the Children focuses 
its attention on working with poor families and communi- 
ties to identify their most important health and development 
needs. It then addresses these needs in ways that seek to con- 
tribute to individual and community self-sufficiency. 

Save the Children (U.S.) is involved in efforts to improve 
health in more than 30 countries, focusing on community- 
based efforts for poor and disadvantaged people. The health 
work of Save the Children also pays particular attention to 
the survival and well being of newborns and children, repro- 
ductive health, and HIV/AIDS. “Saving Newborn Lives,” 
as noted earlier, is an initiative of Save the Children that 
is financed with the assistance of the Bill & Melinda Gates 
Foundation. This effort tries to identify and disseminate 
simple approaches to preventing deaths among newborn 
children.** Save the Children is also deeply involved in nutri- 
tion through food relief, enhancing agricultural production, 
and specific investments in nutrition education and food and 
micronutrient supplementation. 


Doctors Without Borders 


Doctors Without Borders was founded in 1971 and is based 
in Brussels, Belgium. It is an umbrella organization made up 
of affiliated groups in 18 countries.*° The groups located in 
Belgium, France, Holland, Spain, and Switzerland carry out 
health work in more than 80 countries. Doctors Without 
Borders, usually referred to by its French name, Medicins 
Sans Frontieres, or by the abbreviation of that name MSF, is 
best known for its work in humanitarian crises. It has often 
been involved in the provision of health services following 
natural disasters, such as earthquakes and hurricanes, or 
those humanitarian emergencies related to war and famine.” 
MSF, for example, assisted Nicaragua after an earthquake, 
Ethiopia during a famine, and Somalia after a war. MSE has 
also been engaged intensively in health services for refugees 
and displaced people. In addition, when health services have 
been severely weakened due to war or conflict, MSF often 


helps to provide health services temporarily, while trying to 
help rebuild health system capacity. One example of this was 
in Liberia after its civil war. 

MSF is also well known for its commitment to political 
independence, medical ethics, and human rights. Related 
to this, MSF has increasingly sought to become a voice in 
international health policy arenas for the disenfranchised. 
More recently, MSF has also become very involved with 
prevention, care, and treatment for HIV/AIDS. In this work, 
MSF has helped to mobilize international support for anti- 
retroviral therapy in poor countries and has become a leader 
in trying to lower the price of those drugs.*” 


PARTNERSHIPS RELATED TO WHO 


Some global health problems affect an exceptional number of 
people in a large number of countries. The costs of address- 
ing these problems are great and the skills needed to combat 
them are substantial. Most of the resource poor countries 
can not tackle these problems without aid and no individual 
development partner can provide enough assistance to help 
deal effectively with the scale of these problems. Therefore, 
a number of organizations have decided to work together to 
help address some of the most important burdens of disease. 
Some of the partnerships that have ensued are closely related 
to WHO, as noted in Table 15-6. Two of the most important 
such partnerships are Stop TB and Roll Back Malaria. 


Stop TB 


The Global Partnership to Stop TB was established in 2000. 
It aims to “eliminate TB as a public health problem, and ulti- 
mately, to obtain a world free of TB.”** Stop TB is comprised 
of a wide array of partners including countries, development 
agencies, private sector organizations, and NGOs. WHO 
plays a prominent role in Stop TB, and the secretariat for 
the partnership is housed at WHO headquarters in Geneva, 
Switzerland. The primary goal of Stop TB is to ensure that 
70% of the people in the world with TB will be diagnosed, 
that 85% of them will be cured, and that by 2015 the burden 
of TB disease will be cut in half. The partnership tries to 
encourage the wider use of effective TB strategies, such as 
DOTS, including those for dealing with HIV/TB co-infection 
and drug-resistant TB. It also works to promote the develop- 
ment of new TB diagnostics, drugs, and vaccines. Stop TB 
engages in advocacy, technical assistance, and helps to mobi- 


lize funding for the fight against TB.” 


Roll Back Malana 


Roll Back Malaria was founded in 1998 by WHO, 
and the World Bank to advocate for malaria control, to pro- 


UNICEF, 
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mote the development of better approaches and technologies 
for malaria containment, and to help finance and spread 
appropriate malaria control and treatment.” The partner- 
ship has expanded since then to include a variety of public - 
and private actors in a number of countries. In these activi- 
ties, they promote appropriate prevention and treatment 
of malaria. In addition, Roll Back Malaria has established a 
Malaria Medicines and Supplies Service. This aims at help- 
ing resource poor countries better organize and manage the 
procurement of supplies and medicines needed to manage 
effective malaria control.” 


OTHER PARTNERSHIPS AND SPECIAL PROGRAMS 


In the last decade, global partners have expressed consider- 
able concern over a number of health issues that affect the 
poor. One has been the need to strengthen immunization 
programs for children and for pregnant women. Related to 
this has been a growing interest in trying to more quickly 
increase the use of several “newer vaccines” that have been 
used for some time in better-off countries but have only 
rarely been provided in poorer countries. In addition to this, 
there has been a growing fear that the pace of progress against 
HIV, TB, and malaria has been insufficient and that urgent 
and bold measures need to be taken to move more forcefully 
against these diseases. To address immunization more effec- 
tively, the Global Alliance for Vaccines and Immunization 
(GAVI) was established. The Global Fund to Fight Against 
AIDS, TB, and Malaria (“The Global Fund”) was established 
to make more rapid progress against HIV, TB, and malaria. 


GAVI 


GAVI is a partnership among public and private sector orga- 
nizations that was established in 2000.* The founding part- 
ners of GAVI include WHO, UNICEFP, and the World Bank. 
GAVI is based in Geneva, Switzerland. The Bill & Melinda 


Gates Foundation made a major grant to help establish GAVI 
and provide for its operations. The main aims of GAVI are 
to improve the ability of health systems to carry out immu- 
nization; raise rates of coverage in low-income countries 
of key vaccines; promote more rapid uptake of underused 
vaccines, such as hepatitis B, Haemophilus influenzae type 
B, and yellow fever; speed up the development of other vac- 
cines of importance; and help countries ensure that vaccines 
are given safely.*' GAVI has tried to improve global health 
work through two innovative approaches. The first is to tie 
its financing to the achievement of goals that are agreed to 
by the countries that are being helped. The second is to work 
closely with countries to develop plans to sustain the invest- 
ments that are being supported. GAVI is an organization 
that advocates for the importance of immunization, provides 
technical assistance to countries to enhance their immuniza- 
tion efforts, and finances those efforts. 


The Global Fund 


The Global Fund to Fight Against AIDS, TB, and Malaria was 
also established in 2002 and is based in Geneva, Switzerland.” 
The driving force behind the establishment of the Fund was 
increasing global concern about HIV and a growing rec- 
ognition among development partners that measures to 
address the AIDS epidemic had been insufficient. Interest 
in establishing the Fund was also heightened by the growing 
attention to global health discussed hereafter, and a special 
concern for the exceptional burden of HIV, TB, and malaria, 
especially in Africa.* 

The Global Fund is a partnership of the public and pri- 
vate sectors and WHO, UNAIDS, and the World Bank are 
also key partners. The Fund is governed by a Board of 
Directors that represents governments, international organi- 
zations, civil society, and communities affected by AIDS, TB, 
and malaria. The fund is financed by grants that come 
largely from developed country governments, but which also 
come from the private and foundation sector, including the 
Bill & Melinda Gates Foundation. 

The Global Fund is primarily a financing agency but 
it also engages in advocacy for global health and the three 
diseases on which it focuses. The main aim of the Fund is 
to finance proposed investments in these diseases, with an 
emphasis on AIDS and Africa. It has a particular interest 
in helping to scale up programs for anti-retroviral therapy 
against HIV. The Fund has taken innovative approaches to 
a number of aspects of development assistance for health, 
including the following: 


e Itis strictly a financing mechanism and not a techni- 


cal or implementing agency. 
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e It seeks to raise funds for investments that will be 
additional to other funding already available. 

e It tries to work on the basis of a national plan that is 
developed by a group representing diverse national 
interests, for the use of Global Fund financing. 

e It evaluates proposals through an independent review 
process. 

e It tries to operate in a performance-based manner by 
supporting investments that are meeting their targets 
and reducing or eliminating support for programs 
that are not meeting their aims.” 


In its first two rounds of funding, the Global Fund com- 
mitted about $1.5 billion to support 154 programs in 93 
countries.” 


Public-Private Partnerships 


As interest in global health rose in the mid-1990s, many of 
the actors in this field increasingly believed that the mecha- 
nisms for developing, manufacturing, and distributing new 
vaccines, drugs, diagnostics, and medical devices needed to 
alleviate key global health problems were not sufficient. They 
noted with growing concern, for example, that the vaccine 
for TB was over 100 years old and that no new TB drugs had 
been developed for decades. They saw insufficient attention 
to the development of vaccines against HIV and malaria in 
both the public and the private sector and fewer firms willing 
to engage in vaccine development. They also understood that 
private pharmaceutical firms did not see a profitable market 
in the development of low-cost diagnostics, vaccines, drugs, 
or medical devices that could address the major killers of the 
poor globally. They knew that without changes in the way 
the market for these products worked that private sector 
firms would remain on the sidelines. 

In the face of these issues, the Rockefeller Foundation 
encouraged key global health actors to think creatively about 
how they could spur the more rapid development of prod- 
ucts that could attack global health problems in a low cost 
but effective way. One idea that emerged from this was the 
notion of organizations that would combine the strengths 
of public and private organizations in a common quest 
for better health. They would also seek broader sources of 
financing for these health ventures; try to tackle intellectual 
property issues that constrained the availability of affordable 
diagnostics, drugs, medical devices, and vaccines in poor 
countries; and see how they could encourage more private 
sector involvement in the search for these products. In some 
respects, they were conceived of as venture capital firms that 
would have a social goal, rather than a goal that was mostly 
aimed at maximizing profit. Today, there is a wide array 


of “public-private partnerships for health,” or "PPPSieras 
they are called. The aim of many of these is to develop new 
products and these are often called Product Development 
Partnerships. Some of the most important of such partner- 
ships are noted in Table 15-7. 


IAVI 


Two of the more interesting public-private partnerships for 
health are the International AIDS Vaccine Initiative (IAVI) 
and the Institute for One World Health. [AVI was established 
as a not-for-profit corporation in 1996. It is based in New 
York City but operates globally and has activities in more 
than 20 countries. IAVI has three main objectives: to advo- 
cate for AIDS vaccines, to help develop programs and poli- 
cies that would encourage the use of an AIDS vaccine if one 
were developed, and to engage in research and development 
of candidate AIDS vaccines. IAVI works with a number of 
scientific partners under agreements to ensure that if any 
of the partners does develop an AIDS vaccine with IAVI sup- 
port, the vaccine “would be made available in developing 
countries at reasonable prices, would be available in suffi- 
-cient quantities, and would be made available as soon as it is 
licensed as safe and effective.”*° IAVI has received financial 
support from a number of governments; from some private 
companies, such as Becton Dickinson and Co. (BD); the 
Rockefeller Foundation; the World Bank; and the Bill & 
Melinda Gates Foundation. 


Institute for One World Health 


The Institute for One World Health was founded in the 
United States in San Francisco, California, in 2000 and is 
similar in many ways to IAVI.” The main aims of this not- 
for-profit pharmaceutical company are to identify “promis- 
ing drug development opportunities; take responsibility for 
shepherding those leads through the complex development 
process; and, enable the development of drugs that can help 
to address the diseases that disproportionately affect devel- 
oping countries.”** The Institute works in collaboration with 
a number of universities, hospitals, industry, government, 
and NGOs. The Institute has received funding from a num- 
ber of foundations, including the Bill & Melinda Gates 
Foundation. “By partnering and collaborating with industry 
and researchers, by securing donated intellectual prop- 
erty, and by utilizing the scientific and intellectual capacity of 
the developing world,” One World Health hopes to deliver 
“affordable, effective, and appropriate new medicines where 
they are needed most.” The Institute has focused primarily 
on visceral leishmaniasis, diarrheal disease, malaria, and 


Chagas disease.” 


Hy 
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Pharmaceutical Firms 


In the last decade, international pharmaceutical firms have 
also engaged in partnerships to try to improve global 
health at low cost. This has generally been done in one of 
three ways. First, some firms donate drugs to global health 
programs. Novartis, for example, donates leprosy drugs 
to the Global Alliance to Eliminate leprosy, and today no 
country needs to purchase such drugs.” Pfizer and the Edna 
McConnell Clark Foundation work with the International 
Trachoma Initiative by donating an antibiotic, azithromy- 
cin, to its efforts to reduce trachoma related blindness.” 
Merck donates Ivermectin to the Onchocerciasis Control 
Program that has been successful in reducing river blindness 
in Africa.°' These are only some of the many donation efforts 
now underway. 

In addition, a number of drug companies, including 
Abbott, Boehringer Ingelheim, Bristol Myers Squibb, Gilead, 
GSK, and Merck, have agreed to sell anti-retroviral drugs 
for HIV at greatly discounted prices to developing countries 
affected by the AIDS epidemic. Some of the drug companies 
also sponsor programs to address diseases such as HIV in 
particular countries, such as Merck’s support for the national 
HIV/AIDS control program in Botswana.” 

The role of the major drug companies in global health 
is a subject of considerable controversy. There is a serious 
concern in some members of global health community, for 
example, that the approach of the branded drug manufactur- 
ers to patents raises the price of drugs beyond what people in 
low-income countries can afford. Some people also believe 
that the major manufacturers should be far more gener- 
ous than they have been in offering their drugs at reduced 
prices in low- and middle-income countries. Others have 
expressed concern that these manufacturers have not been 
open enough in licensing their products to other companies 
in a way that would reduce their prices in the developing 


world. The role of pharmaceutical firms in global health is 
very important, complicated, and controversial and goes 
considerably beyond the scope of this book. 


TRENDS IN GLOBAL HEALTH EFFORTS 


The notion of cooperating to improve health globally is 
not a new one. Rather, different countries have realized for 
more than 100 years that many health problems could not 
be solved by individual countries and had to be addressed 
through collective action across countries. 

In the ensuing period, in fact, many actors have cooper- 
ated in a variety of health activities. This section examines how 
the themes of those efforts varied over time. The threat of 
cholera, for example, led to the first international conference 
on health in 1851.°° Numerous international conferences on 
health followed that and by 1903, the world created The 
International Commission on Epidemics.** In 1909, the 
International Office of Public Hygiene was set up in Paris and 
this was followed by the establishment of the League of Nations 
Health Office in 1920 in Geneva, Switzerland. The International 
Sanitary Bureau was set up in 1924. The Rockefeller Foundation 
assisted in financing and providing technical support to the 
League of Nations Health Office. The early international orga- 
nizations for health focused their efforts on the surveillance of 
disease, the provision of global standards for drugs and vac- 
cines, and selected technical advice to countries on key health 
matters, including medical education.» 

International efforts in health took a substantial leap for- 
ward with the establishment of the United Nations Agencies 
after World War II, including WHO and UNICEF. In the 40 
years since then there have been a number of areas of focus for 
international cooperation on health, as noted hereafter, !555°7 
Following the establishment of WHO, efforts at international 
cooperation in health shifted to focus on helping to build 
capacity for global public health efforts, for health systems 
development in countries that were newly independent, and 
in working together to fight disease. Perhaps the greatest 
single effort at global cooperation in health began in 1966 
with the start of the global program to eradicate smallpox. 
During this period of intensive attention to specific diseases, 
WHO also led work to combat malaria and other communi- 
cable diseases that most affected the poor, such as leprosy,** 
lymphatic filariasis,°° and onchocerciasis.”! 

Historically, another important area of focus for global 
cooperation has been family planning. Much of the early 
work on family planning was led by the United States. Over 
time, the focus on family planning shifted from one that 
was centered almost exclusively on limiting family size to 
an approach that centered much more on reproductive 
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health. This shift was encouraged by and reflected in a series 
of global conferences on family planning, safe mother- 
hood, reproductive health, and women starting in 1974 in 
Bucharest, Romania.” The 1987 conference on women in 
Nairobi, Kenya, for example, was used to launch the Safe 
Motherhood Initiative.”’ 

In 1978, the world launched a major effort when it 
enacted the Alma Ata declaration on primary health care, as 
mentioned earlier. This declaration noted that health was a 
fundamental human right and that countries had the obliga- 
tion to ensure that all people had access to appropriate pri- 
mary health care. The Alma Ata declaration heralded a new 
global focus on primary health care and on the health needs 
of the poor. It also led to much greater attention to the 
needs for health systems that could deliver primary care and 
to the importance of taking a community-based approach to 
the health needs of poor people. The Alma Ata Declaration 
was linked to the world’s efforts to achieve what was called 
globally “Health for all by the Year 2000.”° 

An immense amount of attention has also been paid to 
“Child Survival.” These efforts focused on what were called 
the GOBI interventions: growth monitoring, oral rehydra- 
tion, breast feeding, and immunization. UNICEF was the 
leader of this effort. USAID was also instrumentally involved 
in child survival activities, which ultimately became an 
important focus of attention for the World Bank, WHO, and 
a variety of bilateral organizations.“ 

As the world moved into the late 1980s and early 1990s, 
considerable concern arose that despite more than 30 years 
of global efforts to improve the health of the poor, the unfin- 
ished agenda remained very large. Many of those working 
on health believed that some of the weaknesses stemmed 
from an approach to health that was too disjointed and that 
needed to be better grounded in a more systemic view of 
health that would focus on trying to improve health services 
more broadly. This led to considerable work being done on 
“health sector reform.” At the same time, the 1993 World 
Development Report of the World Bank articulated the need 
to take an approach to decision making on health invest- 
ments that would be grounded in cost-effectiveness analysis.©° 
This framework for analysis soon became the foundation for 
actions of a number of key actors in global health. 

At about the same time, much greater attention began 
to be paid, even in low-income countries, to the role of the 
private sector in health. Development partners also created 
around this time new ways of working together cooperatively 
within individual countries Increasingly, for example, devel- 
opment partners would cooperate and jointly help countries 
to develop and finance investments in health. In much of the 


work done prior to this period, many development partners 
worked individually with a country, often leading to a lack of 
coordination across that country’s health sector efforts. 

Toward the mid-1990s, the global health community 
began to pay considerably more attention to HIV, as well as 
to other major killers of the poor in resource poor countries, 
including malaria and TB. Particular attention has been paid 
to reducing the cost of AIDS drugs and getting more people 
treated, raising case finding and cure rates for TB by expand- 
ing coverage with DOTS, and strengthening malaria control 
programs through the use of insecticide-treated bed nets, 
intermittent treatment of pregnant women, and greater use 
of artemisinin-based combination therapy. There has also 
been an enormous increase in cooperation through the many 
health partnerships that have been formed, as noted earlier 
in the chapter. 


SETTING THE GLOBAL HEALTH AGENDA 


As we think about how different actors cooperate in global 
health activities and the themes on which they focus, it is 
important to consider how global health policies get estab- 
lished. The next section comments briefly on how the overall 
global health agenda and the agenda for particular global 
health topics are set. This is another topic that is quite com- 
plicated and often the subject of controversy that readers 
may wish to explore further. 

One important activity in setting global health pri- 
orities is the World Health Assembly of the World Health 
Organization. Once each year, ministers of health of WHO 
member countries meet in Geneva, Switzerland, to consider 
important global health matters and resolutions proclaiming 
their interest in and commitment to addressing key health 
issues. The World Health Assembly has been the foundation 
for some of the most important global health efforts under- 
taken, such as the smallpox eradication campaign. 

Some important developments in global health have 
been encouraged by writings, advocacy efforts, and pro- 
gram activities of WHO, multilateral or bilateral develop- 
ment assistance agencies, and some of the important NGOs 
involved in health. The 1993 World Development Report of 
the World Bank focused on health and was widely read and 
debated around the world. This document set the basis for 
the next generation of World Bank-assisted health projects 
in many countries and for important work done by other 
development organizations and countries in health, as well. 
Given the importance of World Bank assistance for health 
to so many countries, the approaches suggested in the we 
World Development Report had a major impact on the world’s 
thinking about health in developing countries. 


Setting the Global Health Agenda _ 


Movement in the policy agenda for global health can 
also follow significant investments by development partners. 
This has clearly been the case, for example, as a result of the 
substantial funds that the Bill & Melinda Gates Foundation 
has provided to selected global health activities. As noted 
earlier, the Gates Foundation has focused considerable atten- 
tion on improving and disseminating technology for improv- 
ing the health of the poor, as well as selected investments in 
key health problems, such as HIV. The investments the Gates 
Foundation has made, for example, in immunization and 
in the development of AIDS vaccines has considerably raised 
the world’s attention to these matters and placed them more 
firmly on the global health agenda. 

Popular action, often led by NGOs or other advocates 
for health, can also influence the setting of the global health 
agenda. In the late 1990s, for example, Professor Jeff Sachs, 
then of Harvard University, began to be actively involved 
in speaking and writing about the importance of health to » 
economic and social development. His work attracted atten- 
tion to health issues and led to considerable international 
engagement and action on the health of poor people glob- 
ally. At about the same time, some important NGOs, such as 
Doctors Without Borders, became major advocates for AIDS 
treatment and the reduction of the prices of AIDS drugs. 
Through their advocacy work and efforts to treat people with 
anti-retroviral drugs, they attracted considerable attention to 
these topics and had a major impact on the way the world 
approached them. 

Another good example of how an NGO affected the 
global health agenda is the impact of Partners in Health, an 
NGO based in the city of Boston in the United States, on the 
global agenda for TB and for HIV. Largely led by the work 
of Dr. Paul Farmer and Dr. Jim Kim of Harvard University, 
Partners in Health tried to develop in Peru and Haiti a model 
of how one could treat drug-resistant TB and then HIV at an 
acceptable cost and in a sustainable way. At the time, the pre- 
vailing opinion globally was that drugs for these conditions 
were so expensive that they could not be treated in resource 
poor settings. The work of Partners in Health helped to shift 
global efforts toward finding ways to make treatment afford- 
able for all people.*’ 

In other respects, one can think of efforts to set the global 
health agenda as a kind of ongoing meeting around a negoti- 
ating table at which important actors in global health are sit- 
ting. The organizations most involved in such discussions will 
generally be WHO, UNICEF, and the World Bank. Selected 
bilateral development agencies will also participate, such as 
USAID, the Department for International Development of 
the UK, and often the Canadian International Development 


Agency and the Dutch Development Agency, while AUSAID 
plays a unique role in some of Asia in the Pacific. Given the 
importance of AIDS in many ways, UNAIDS is also often 
involved. The Gates Foundation, the Rockefeller Foundation, 
and selected NGOs might also be involved. Some other 
NGOs, such as MSF, may not be present, but through advo- 
cacy they do bring their interests to the policy-setting group. 
The way in which the agenda is set for specific health 
topics will be similar to those mentioned previously, but will 
usually also include actors who have particular interests in the 
topic at hand. WHO and the World Bank will almost always 
be involved. The key bilateral agencies will also participate. In 
addition, the agencies working with the topic under discus- 
sion and groups representing people affected by particular 
conditions increasingly also have inputs to these discussions. 
If TB is being discussed, for example, then the key NGOs 
working globally with TB will be involved, as will the TB 
programs from representative countries. If leprosy is being 
discussed, then the leprosy programs of some countries will 
be involved, NGOs working in leprosy will be involved, and 
groups of people affected by leprosy will also be involved. 


FUTURE CHALLENGES 


There are a number of challenges to effective collaborative 
action in global health. First, as discussed in the chapter 
on communicable diseases, the types of health conditions 
that the world faces may change and new conditions might 
develop. Smallpox was once a disease of considerable impor- 
tance, as was polio. Smallpox was eradicated, and there are 
very few cases of polio in the world today. In recent years, 
however, there have been outbreaks of new and emerging 
diseases, such as Ebola, the avian flu, and SARS. It is pos- 
sible that there will be a major epidemic of influenza and 
that other new and emerging diseases will appear in the 
future. The world will have to be ready, through collaborative 
efforts, to carry out surveillance, prevention, and treatment 
of those diseases. 

Second, it will be very important for development 
partners to work together to help countries strengthen their 
health systems, as well as to try to combat individual diseases. 
If countries are to be able to meet their most important 
health needs in a sustainable manner in the future, then they 
must have health systems that work. In most low-income 
countries, this will require better management, more appro- 
priate forms of organization, sounder systems for key public 
health functions, better trained staff at all levels, and a consis- 
tent manner of providing financing for health system needs, 
while helping to cover the costs of health care for the truly 
poor. Achieving these aims is not as attractive politically as 
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fighting a specific disease or health problem. Yet, in the long 
run, a systems approach must be taken to developing health 
services and different global health actors will have to work 
together to achieve this, since they are usually only involved 
in working with a part of the health system of any country. 

Another set of future challenges concerns the need to 
ensure that actors in global health work together to address 
the knowledge gaps that prevent sufficient progress against 
health conditions that cause people to be sick too often and 
to die prematurely, especially poor people in low-income 
countries. There will continue to be an important need, for 
example, for increasing our knowledge of the basic science 
concerning many diseases, including AIDS, TB, and malaria. 
It will not be possible to develop preventive vaccines for these 
diseases or better treatment for them, without significant 
improvements in scientific knowledge. There will also be a 
need for operational research in global health so that we can 
learn more about what approaches are effective and efficient. 
What is the best way, for example, to ensure that people 
take all of their drugs for HIV or TB? How should a health 
system in a developing country be organized to ensure that 
it can operate in a cost-efficient way, while paying sufficient 
attention to the poor? These questions can only be answered 
through the generation and sharing of knowledge and expe- 
rience globally, a process dependent upon cooperation and 
coordination. 

The factors that have encouraged the development of 
public-private partnerships for health will also continue to 
challenge the global health community. There are many 
such partnerships now and it will be very important to learn 
as quickly as possible which aspects of these partnerships 
encourage product development in effective and efficient 
ways and which ones do not. It is also necessary to con- 
tinue to encourage the development of new and innovative 
approaches to enabling the development of new diagnostics, 
vaccines, and therapies that can be affordable in low- and 
middle-income countries. If any of the public-private part- 
nerships are successful in developing new products, then it 
will be essential that efforts turn to ensuring that they are 
used quickly where they are most needed. 

The financial needs for addressing global health concerns 
are very considerable and will continue to have a prominent 
place on the global health agenda. The multilateral develop- 
ment banks, the bilateral aid agencies, and special programs 
such as The Global Fund need continuous financing. In addi- 
tion, some of the important initiatives that have been started, 
such as the considerable push for treatment against HIV, can 
not be sustained without many years of additional financing 
by rich countries, foundations, the private sector, and their 


partners. The amount of money that is spent on global health 
is much less than is spent on defense globally. Yet, there are 
still many risks that donors will develop “aid fatigue” and not 
have the political will necessary to continue financing global 
health efforts at the level needed. 

It will be important that any development financing 
for health be as effective as possible. Although the topic of 
development effectiveness is considerably beyond the scope 
of this book, Table 15-8 summarizes some of the factors most 
closely associated with the success of development assistance 
in health. 

There are also a number of important challenges to the 
way that actors in global health cooperate to assist countries 
in investing in the health sector. In recent years, develop- 
ment assistance agencies have increasingly tried to cooper- 
ate closely in their aid work on specific countries. However, 
there are always tendencies in development agencies to act 
independently rather than in coordination with other agen- 
cies. Although we should expect these tensions to continue, 
it is important if development assistance in health is to be 
effective that agencies work increasingly in a cooperative 
_ fashion. 

Finally, it will be very important that good leadership 
in the global health field continues. Different agencies will 
need to work together in ways that address the challenges 
noted earlier. New groups and organizations need to join 
the community of global health actors to continue to inspire 
innovative and efficient methods of addressing and financing 
global health needs. 


CASE STUDY 


Chapter 1 ended with a case study on smallpox, which is 
widely regarded as one of the great efforts in global coopera- 
tion of any kind, but especially in health. It is fitting that one 
of the last chapters of the book should include a case study of 
the successful effort to eliminate onchocerciasis in Africa. 
This case study complements the one in Chapter 5 that 
addresses the integrated provision of drugs to treat onchocer- 
ciasis and vitamin A. More detailed information on this case 
is available in Case Studies in Global Health: Millions Saved. 


Background 


Onchocerciasis, or river blindness, is a pernicious disease 
afflicting approximately 18 million people worldwide. More 
than 99% of its victims are in Sub-Saharan Africa. In the 
most endemic areas, over a third of the adult population 
is blind, and infection often approaches 90%.” In 11 West 
African countries in 1974, nearly 2.5 million of the area's 
30 million inhabitants were infected with onchocerciasis, 


Strong leadership in the host government and in the 
development partner agencies 

Close collaboration among governments, donors, and 
non-governmental organizations in the design and 
implementation of the program 

Household and community participation in the design, 
implementation, and monitoring of programs 

Simple and flexible technologies and approaches that 
can be adapted to local conditions and do not require 
complex skills to operate and maintain 

Approaches that help to strengthen health systems, 
especially human resources for health 

Consistent, predictable funding 


Source: Adapted with permission from The World Bank. Hecht RM, 
Shah R. Recent trends and innovations in development assistance in 
health. In: Jamison DT, Breman JG, Measham AR, et al., eds. Disease 
Control Priorities in Developing Countries. 2nd ed. New York: Oxford 
University Press 2006:246. 


and approximately 100,000 were blind. The remaining 19 
endemic countries in central and east Africa were home to 60 
million people at risk of the disease. 


The Intervention 


Onchocerciasis is caused by a worm called Onchocerca vol- 
vulus which enters its human victim through the bite of an 
infected blackfly. The flies breed in fast-moving waters in 
fertile riverside regions. Once inside a human, the tiny worm 
grows to a length of one to two feet and produces millions 
of microscopic offspring called microfilarie. The constant 
movement of the microfilarie through the infected person’s 
skin causes torturous itching, lesions, muscle pain, and, in 
severe cases, blindness. Fertile land is often abandoned for 
fear of the disease. 

Early efforts to control the disease proved ineffective 
because blackflies cover long distances and cross national 
borders, rendering unilateral efforts ineffective. An inter- 
national conference in Tunisia in 1968 concluded that 
onchocerciasis could not be controlled without regional col- 
laboration and long-term funding of at least 20 years to break 
the life cycle of the worm. World Bank President Robert 
McNamara’s tour of drought-stricken West Africa in 1972 
served as a catalyst to progress. Moved by seeing communi- 
ties where nearly all the adults were blind and were led by 


children, McNamara decided to spearhead an international 
effort against onchocerciasis.* 

The Onchocerciasis Control Program (OCP), the World 
Bank’s first large-scale health program, was launched in 1974 
in conjunction with the WHO, the UN Food and Agriculture 
Organization (FAO), and UNDP. The program included a 
significant research budget and set out to eliminate oncho- 
cerciasis in 7, and eventually in 11, West African countries.” 
Breeding grounds of blackflies were sprayed with larvicide, 
and the spraying program was able to persist even through 
regional conflicts and coups. In the 1980s, a Merck drug 
called Ivermectin was included as a powerful new weapon 
against the disease, a single dose of which could effectively 
paralyze the tiny worms for up to a full year.” The drug 
proved popular because it quickly reduced uncomfortable 
symptoms and provided protection against other parasites. 
Merck donated Ivermectin and Dr. William Foege of the 
Carter Center managed its distribution. 

The African Programme for Onchocerciasis Control 
(APOC) was established in 1995 as a broad international 
partnership to control the disease throughout Africa and to 
carry onchocerciasis control to 19 countries in East and 
Central Africa. These were countries in which long distances 
and thick forests made spraying difficult. APOC pioneered a 
system of Community-Directed Treatment with Ivermectin 
(ComDT) to ensure local participation, reach remote vil- 
lages, and maintain distribution of the drug after donor 
funding expires in 2010.1 ComDT workers are often the only 
health personnel to reach distant villages, and their access 
could be used for other health interventions in the future. 


The Impact 


By 2002, OCP halted transmission of onchocerciasis in 11 
West African countries, preventing 600,000 cases of blind- 
ness, and protecting 18 million children born in the OCP 
area from the risk of the disease. About 25 million hectares 
of arable land—enough to feed an additional 17 million 
people—is now safe for resettlement.” APOC is expanding 
this success to central and east Africa, where 40,000 cases of 
blindness are expected to be prevented each year. 


Costs and Benefits 


OCP operated with an annual cost of less than $1 per pro- 
tected person. Total commitments from 22 donors amounted 
to $560 million. The annual return on investment, due 
mainly to increased agricultural output, was 20%, and it is 
estimated that $3.7 billion will be generated from improved 
labor and agricultural productivity.”” APOC coverage cost 


even less, at just 11 cents per person. The economic rate of 


Working Together to Improve Global Health 


return for the program is 17% for the years 1996 to 2017, 
and it is estimated that 27 healthy life days will be added per 
dollar invested.” 


Lessons Learned 


Success in controlling onchocerciasis could not have been 
attained without a genuinely shared vision among all part- 
ners in the program. Commitment among the African gov- 
ernments was critical to coordinating a regional effort across 
national borders. Long-term commitments from donors, 
along with Merck’s decision to donate Ivermectin indefi- 
nitely, were essential elements for the program’s sustainabil- 
ity. The participation of a wide range of organizations, such 
as multilateral institutions, private companies, and local 
NGOs, allowed for a cost-effective and efficient intervention. 
The ComDT framework, by emphasizing local ownership 
and participation, proved a cost-effective and self-sustaining 
means of delivering drugs to remote populations. The 
onchocerciasis program proved that effective aid programs, 
implemented with transparency and accountability, can 
deliver lasting results. 


MAIN MESSAGES 


It is very important that key actors work together to 
address global health problems because they may have 
effects that go beyond one country, they may be expensive 
to deal with, and they may require technical and manage- 
rial resources larger than some poorer countries can bring 
to bear on their own. In addition, it is very important 
that there be global standards in some health fields and 
these standards need to be broadly developed and widely 
accepted. Good examples of areas in which it is imperative 
that different actors work together globally would include 
efforts to carry out disease surveillance, the global fight 
for polio eradication, and the standards for some disease 
control programs, such as TB. 

There are many actors in global health and among the 
most actively involved are WHO, UNICEF, UNAIDS, and 
the World Bank. Most high-income countries have develop- 
ment assistance organizations and they often play important 
roles in global health, such as USAID, AUSAID, and DFID. 
A number of foundations are also deeply involved in global 
health work and the Bill & Melinda Gates Foundation has 
become a major actor in global health since the late 1990s. 
Many NGOs are also very involved in global health efforts 
and Doctors Without Borders is among the best known of 
these. These organizations play one of several roles, singly 
or all together, including advocacy, knowledge generation, 
technical assistance, or financing. 


A relatively new form of organization was created spe- 
cifically to deal with difficult global health problems, called 
public-private partnerships for health. These organizations 
include, among others, the International AIDS Vaccine 
Initiative and the International Partnership on Microbicides. 
Essentially, they try to combine the skills and financing of 
public and private sector organizations, in order to advocate 
for specific health issues, develop new vaccines, diagnostics, 
or drugs, and ensure that what they develop will be appropri- 
ate to the health needs of poor countries and affordable to 
them, as well. Some other new organizations, such as GAVI 
and the Global Fund were established to try to dramatically 


increase the pace of immunizing children and combating 
AIDS, TB, and malaria. 

The global health community is likely to face many chal- 
lenges that will continue to require collective action by global 
health actors. Some of the key challenges will include filling 
key gaps in knowledge and encouraging public and private 
sector organizations to develop the diagnostics, vaccines, and 
drugs needed to address the most important global health 
issues. They will also include the need for organizations to 
work together to strengthen health systems, to combat indi- 
vidual diseases, and to try to ensure that critical global health 
needs have adequate financing. 
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. What are the most important organizations that 
work on global health issues? 


. What functions do these organizations play? 


. Why is it important that different actors cooperate 
to address global health concerns? 


. Name some of the most important successes of 
cooperative action on global health. 


. What were some of the key factors that led to those 
successes? 


10. 


. What are the lessons of these successes for future 


global health efforts? 


. What are some of the future challenges that demand 


continued or strengthened collaboration in global 
public health? 


. What is a public-private partnership for health and 


why might they be valuable? 


. Why is cooperative action needed to address prob- 


lems like onchocerciasis and Guinea worm? 


How might the world raise the money needed to 
further address problems like HIV and the need for 
drug treatment against AIDS? 
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LEARNING OBJECTIVES 


By the end of the chapter the reader will be able to: 


e Understand some of the potential of science and technology to 
develop new products to address high-burden diseases 

e Assess the extent to which available products meet the needs 
of these diseases 

e Review measures that might be taken to spur product develop- 
ment 

¢ Outline the lessons for future efforts of selected cases of new 
product development 


VIGNETTES 


Juan lived in the highlands of Peru. He had tuberculosis. He 
was being treated at a local TB clinic. He had to take 4 drugs 
for the first 2 months of his treatment and 2 drugs for 4 
months after that. Juan felt better within weeks of starting his 
drugs and struggled to take the remaining pills because there 
were so many to take and he had to take them for so long. 
Wezi lived in Bostwana. About 24% of the adults there 
are HIV-positive.! Bostwana has made some progress in 
preventing the spread of HIV by promoting delayed sexual 
debut, reduction in the number of sexual partners, and 
correct and consistent condom use. Nonetheless, new infec- 
tions are still occurring. Many people believe that stemming 


transmission of HIV in countries like Botswana will depend 


on the discovery of a safe, effective, and affordable HIV 


vaccine. | 
Mei-Ling was 4 years old and lived in the West of China. 


Like so many children in her region, Mei-Ling was infected 
with hookworms. The community had a de-worming 


program and every 6 months Mei-Ling was given medicine 
to get rid of the worms. This medicine was generally safe and 
effective. However, it had to be given twice a year and there 
was some indication that the hookworms were becoming 
resistant to it. 

David was 7 years old and lived in the eastern part of 
Kenya. He had a high fever and chills and his mother took 
him to the local health clinic. The nurse there examined 
David, decided he had malaria, and prescribed anti-malarial 
medicine. This was the third time in a year that David had 
malaria. A safe, effective, and affordable malaria vaccine 
would have prevented him from getting malaria, being sick 
so often, missing so much school, and spending so much 
money on medical care. 


INTRODUCTION 


Scientific and technological progress has contributed sub- 
stantially to improvements in human health. Such progress 
has included, for example, vaccines for a number of potential 
killers; a variety of drugs, such as penicillin; and safer and 
more effective family planning devices. 

In fact, some scientific and technological discoveries 
have been of exceptional importance to public health. The 
discovery of the smallpox vaccine led to the first important 
efforts at vaccination, and ultimately to the eradication of 
smallpox. Jonas Salk’s discovery of the polio vaccine began 
to eliminate the scourge of polio from many societies and 
this work was advanced further by Albert Sabin’s work on 
the oral polio vaccine. It is difficult to imagine living in a 
world without antibiotics, but they only emerged just before 
World War II. 
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The enhancement of medical devices has also had an 
important impact on public health. The invention of the bifur- 
cated needle, as you read earlier, was instrumental in enhancing 
the effectiveness of the smallpox eradication campaign. The 
intraocular lens for cataracts has provided a very low-cost tool 
for improving visual acuity, as you read about in Chapter 12. 

The purpose of this chapter is to examine how science 
and technology could assist in speeding the development and 
dissemination of new products that could address the largest 
burdens of disease in low- and middle-income countries. First, 
the chapter will examine the characteristics that such products 
need to have if they are to have the desired impact. Next, the 
chapter will review the extent to which some existing diagnos- 
tics, vaccines, and drugs possess those traits. The chapter will 
then discuss the potential of science and technology to develop 
products in selected areas of importance and review the con- 
straints to product development. Lastly, the chapter will exam- 
ine mechanisms to assist in overcoming those constraints and 
three case studies as examples of efforts at the development 
and dissemination of new products. 

As you read this chapter, it is very important that you 
keep several things in mind. First, you should remember, as 
noted continuously in the book, that there are very substan- 
tial gains in health that could be obtained from the effective 
implementation of existing technologies. There are, for exam- 
ple, a number of low-cost but highly effective interventions 
that are well-known but not widely enough used, including: 


e Reducing maternal disability and deaths by better 
identification of complications, speedy transport to the 
hospital, and appropriate emergency obstetric care 


- Diagnostics, Vac 


Diagnostics—A ffordable; specific and sensitive; provides quick 
and easy-to-interpret results; easy to store and transport; 
heat stable 

Vaccines—Affordable; safe and effective; requires few doses; 
confers lifelong immunity; easy to transport and store; heat 
stable 

Drugs—Affordable; safe, and effective; not easy for pathogens 
to become resistant to; requires small doses over a limited 
period; easy to store and transport; heat stable 

Delivery devices—A ffordable, safe, and effective; not invasive; 
€asy to transport and store; heat stable 


Source: The Author 


e Reducing neonatal deaths by training birth atten- 
dants in resuscitation and the provision of antibiotics 
and by keeping the baby warm 

e Reducing young child deaths by expanding coverage 
with the six basic antigens 

e Reducing infant morbidity and mortality by promot- 
ing exclusive breastfeeding for 6 months 

e Reducing morbidity and mortality from TB by 
expanding case finding and cure rates using DOTS as 
the approach to treatment 


In addition, we must remember that better hygiene prac- 
tices do not require the development of any new products 
and could substantially improve health. 

As you read this chapter, it is also important to keep in 
mind that the development of new products will not be a 
“quick fix.” Rather, while supporting the continued search 
for scientific and technical progress, it is critical to continue 
to focus on the underlying sources of ill health in low- and 
middle-income countries. These include poverty, the lack of 
education, the lack of political interest in the health of the 
poor, and the place of some minority groups and women 
in society. Enhancement in basic infrastructure, water, and 
sanitation will also be critical in many settings to sustainable 
improvements in health.? 

Finally, you should note that this chapter focuses on a 
very narrow range of the scientific and technological matters 
that concern global health. It does not examine research or 
operational research. Nor does it review, beyond two of the 
case studies, measures to enhance the availability of existing 
technology, some of which has been covered elsewhere in the 
book. Rather, this chapter looks almost exclusively at new 
product development, the constraints to it, and what might 
be done to speed up the process. 


THE NEED FOR NEW PRODUCTS 


As we think about the characteristics of diagnostics, drugs, 
vaccines, and medical devices that could most effectively 
and efficiently address the critical health problems of the 
developing world, we need to keep several points in mind. 
First, the most important target groups for these products 
are poor people in low- and middle-income countries. Their 
financial resources are limited and the countries in which 
they live, particularly low-income countries, spend very little 
on health. Second, the quality of care in many countries is 
low and injection safety is often poor. Third, many low- and 
middle-income countries have health systems that are poorly 
organized and can not effectively manage logistics. Transport 
and storage of goods is weak and electricity for keeping goods 
cool is often limited, as well. 


In this light, what would be some of the ideal charac- 
teristics of diagnostics, drugs, vaccines, and medical delivery 
devices intended to help address the most critical burdens 
of disease in low- and middle-income countries? The most 
important of these characteristics are shown in Table 16-1. 

As you can see in the table, it is important that diag- 
nostics be specific, sensitive, easy to use, and non-invasive. 
Ideally, diagnostic tests could be done quickly by relatively 
untrained workers and would rapidly produce easy-to-read 
results, as well. They would also be easy to transport, heat 
stable, not require refrigeration, and inexpensive. 

Much the same would be true for the “ideal” drugs. 
These drugs would be safe, effective, and inexpensive. They 
could also be used for many years without becoming sus- 
ceptible to resistance. In addition, the number of pills that 
patients would have to take would be limited and they would 
not have to take them for very long. 

Vaccines to meet the most important health needs in the 
developing world would also be safe, effective, and inexpen- 
sive. They would be easy to transport and store, would be 
heat stable, and would not require refrigeration. The ideal 

vaccines would be an inexpensive combination of many 
antigens and only one dose would confer lifelong immunity 
against a number of diseases. 

The present state of key products does not meet the 
“ideals” noted above. Presently, for example, a child receiv- 
ing full coverage of the six basic antigens would require five 
contacts with the health system to get all of these vaccines.’ 
Could vaccines be developed that combine required anti- 
gens in such a way that only a few contacts would be needed 
between the health system and patients? 

You read earlier about the cultural preference in many 
societies for injections, despite problems with injection 
safety. Could vaccines be delivered in non-invasive ways, 
such as sprays, air injectors, and skin patches that would be 
safe, effective, heat stable, easy to transport, and not very 
costly? 

There is a vaccine for tuberculosis and drugs that are 
effective against tuberculosis, as well. However, the effective- 
ness of the TB vaccine against adult pulmonary TB is “vari- 
able.”4 In addition, the drugs that are used to treat TB require 
a large pill burden and TB bacteria are increasingly becoming 
resistant to some of them.> What is needed to develop new 
drugs for TB that could make treatment shorter and easier? Is 
it possible to develop a safe and effective TB vaccine? } 

Artemisinin-based combination therapy is effective 
against malaria that is resistant to chloroquine. However, 
the cost per treatment with this drug, even at globally kent 
ated prices, is about 90 cents for the treatment of a child and 
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about $1.50 for the treatment of an adult. This is about 15 
times the cost per treatment with chloroquine.® In addition, 
while the search for a malaria vaccine has gone on for many 
years, there is still no approved vaccine for malaria. What 
would it take to develop additional low-cost and highly effec- 
tive malaria drugs? What can encourage the development of 
a safe and effective malaria vaccine? 

Drugs for HIV can control the virus for most people but 
can not cure them. In addition, people develop resistance 
to those drugs and some of them have serious side effects. 
Moreover, there is still no preventive or therapeutic vaccine 
for HIV. How can the world encourage the development of 
safer and more effective AIDS drugs, an HIV vaccine, and 
mechanisms by which women could protect themselves bet- 
ter from the risk of HIV, such as microbicides? 

The scientific and technological gaps indicated above 
also apply to some of the “other neglected diseases.” Despite 
the ubiquity of hookworm, there is no vaccine for hook- 
worm, the drug has to be administered regularly, and resis- 
tance to the drug is increasing. Can a vaccine be developed 
for hookworm and some of the other parasitic diseases? 


THE POTENTIAL OF SCIENCE AND TECHNOLOGY 


Scientific progress has led to a number of areas in which sci- 
ence could be harnessed to address some of the gaps noted 
in the previous section and to improve human health. Four 
such areas of science, as examples, are noted below. 

Sequencing the genomes of important pathogens will 
help scientists understand better why those pathogens cause 
disease, how they develop resistance, and what drugs can 
best fight them, while reducing the onset of resistance. The 
genomes have now been sequenced for about 100 microbial 
species.’ The speed with which the SARs virus was sequenced 
is an indication of the speed with which this can be done, if 
sufficient priority is given to this work.* The sequencing of 
the mosquito genome may allow scientists to engineer mos- 
quitoes so that they can not carry malaria and other diseases, 
such a lymphatic filariasis.’ 

Improvements in information technology, chemistry, 
and robotics, as well as in genetic and molecular epidemiol- 
ogy will also facilitate the development of new and better 
drugs. These tools will allow scientists to understand 
better the nature of disease. They will also enable scientists 
to more quickly try different chemical compounds to address 
those pathogens.’ 

In addition, a number of technologies exist that can 
assist in the design and manufacture of new and improved 
vaccines.’ The use of recombinant DNA technology, for 
example, helped an Indian vaccine company to reduce the 
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cost of hepatitis B vaccine from about $8 to 50 cents.’ DNA 
technology should also be very helpful to the development 
of drugs.’ 

Genetic modification of plants is a controversial subject, 
because, among other things, there are concerns over the 
environmental and health risks associated with them. Yet, it 
is possible to engineer plants that can carry higher levels of 
certain nutrients, such as vitamin A, while being very resis- 
tant to disease.'° In addition, plants can be modified geneti- 
cally so that they can produce “edible vaccines.” The most 
advanced such work is for a vaccine for hepatitis B, but work 
is underway for other vaccines, as well.'® 

In fact, there is an increasing understanding of the 
promise of science and technology for improving global 
health. In one study, the views of 28 experts were sought 
about the “major biotechnologies that can help improve 
health in developing countries in the next 5 to 10 years.”!! 
In particular, these scientists were polled about the extent to 
which technologies would: 


e Improve health 

e Be affordable and appropriate to the circumstances of 
developing countries 

e Address the most pressing health needs 

e Be developed in the next 5 to 10 years 

e Advance knowledge 

e Have important indirect benefits! 


They were also asked how they would use science and 
technology to achieve these aims. As the highest priority, 
these scientists would use biotechnology to develop new 
diagnostics, vaccines, and drugs, in that order. They would 
use technology to improve the environment, including water 
and sanitation. The scientists also put a high premium on 
the development of products that can help empower women 
to protect themselves against sexually transmitted diseases, 
including HIV, such as microbicides."! 

Another manifestation of the use of science and tech- 
nology to improve global health is the Grand Challenges 
to Global Health that was launched in 2003 by the Bill & 
Melinda Gates Foundation, in conjunction with the United 
States National Institutes of Health, the Canadian Institute of 
Health Research, and the Welcome Trust.” 

Some of the most important areas of scientific advances 
supported by this scheme include: 


e Improvement of childhood vaccines 

¢ Creation of new vaccines 

¢ Control of disease-transmitting insects 
¢ Improvement of nutrition 

* Curing latent and chronic infection”? 


The first awards under the Grand Challenges Scheme 
were made in 2004. A number of projects that have been 
funded aim to improve vaccines. One of the projects, for 
example, seeks to develop a vaccine that can prevent per- 
tussis with a single dose, instead of the three doses needed 
now. Another project will try to develop a vaccine against 
pneumococcus that can be given in a single dose, instead of 
the four doses of the present vaccine. Several projects will try 
to make vaccines more heat stable. Others aim to create vac- 
cine “delivery systems” that can be eaten, inhaled, or sprayed 
into the nose. Several projects relate to the development of a 
malaria vaccine. Others concern efforts to develop strategies 
for genetically engineering mosquitoes so that they will be 
unable to spread the dengue virus.” 

Several of the projects that were funded will try to use 
genetic engineering to biofortify plants, such as making 
bananas contain more usable vitamin A, vitamin E, and iron 
in Uganda, where bananas are a staple food. Similar work 
would be done on rice with vitamins A and E, iron, zinc, 
and improved protein quality. Additional projects would 
focus on the science relating to the development of drugs 
for addressing latent TB and vaccines for the human papil- 
lomavirus.”° 


CONSTRAINTS TO APPLYING SCIENCE AND 
TECHNOLOGY TO GLOBAL HEALTH PROBLEMS 


Given the strengths of existing scientific knowledge, why is it 
that some of the products that could make an important dif- 
ference to the health of the poor globally have not been devel- 
oped? Beyond the inherent scientific difficulties in some of 
these efforts, such as the development of HIV and malaria 
vaccines, there are several common constraints to the devel- 
opment of desired products. First, much of the research and 
development on new diagnostics, vaccines, drugs, and deliv- 
ery devices is carried out in the for-profit sector and that 
sector has historically believed that it could not make a suf- 
ficient return from products oriented toward the developing 
world. These firms see the market for their goods in the 
developing world as a small one. They also doubt the ability 
of low-income individuals to pay prices for their products 
that would give them a sufficient return on their capital. In 
addition, they doubt that governments in low-income coun- 
tries could afford their products. As evidence of this, for 
example, they point to the slow uptake in developing coun- 
tries of the vaccines against Haemophilus influenzae type b 
(Hib) and hepatitis B. 

Moreover, the costs of research and development on 
new products can be very high, some suggesting as high as 
$800 million, to bring a new drug from research to market. 


Given these costs, profit-making firms will invariably want 
to use their capital to develop, for example, a potential 
“blockbuster” drug against high cholesterol, that can be sold 
in the developed countries, rather than develop a drug for 
low-income countries on which the firm believes it will not 
be able to recoup its investment."4 

In addition, vaccine markets have some particular con- 
straints to entry. Vaccine development requires a consider- 
able amount of upstream investment, the costs of developing 
vaccine candidates is very high, and governmental regula- 
tions may also reduce the prospects that firms can make 
sufficient profit from vaccines to attract them to this market. 
In addition, the number of firms engaged in vaccine produc- 
tion worldwide is small and production capacity is limited. 
Developing vaccines for low- and middle-income countries 
is also complicated by the fact that there is an increasing 
divergence between the vaccines used in the immunization 
programs of low- and middle-income countries and the 
vaccines used in developed countries. This relates primar- 
ily to the relatively expensive combination vaccines that are 
increasingly used in developed countries. Moreover, phar- 
- maceutical companies can generally earn a higher return on 
money invested in the development of drugs than money 
invested in developing vaccines."° 

Another constraint to greater focus on the health condi- 
tions of the developing world until recently has been insuf- 
ficient attention to them by some of the major national 
research institutions. The basic research that is conducted 
at places like the U.S. National Institutes of Health often 
sets a foundation for product development later by the for- 
profit manufacturers. The greater the attention that national 
research institutes in developed countries pay to high-burden 
problems of developing countries, the greater the likelihood 
that new products for them will eventually be developed. 

Some of the above constraints are reflected in the extent 
to which drugs have been developed to address diseases that 
most affect poor people in developing countries. A study of 
drugs that were approved for marketing showed that between 
1975 and 1999, for example, there were 1393 new chemicals 
approved but only about 3% were relevant to infectious and 
parasitic diseases that are the most significant burdens of dis- 
ease in low-income countries. The same study looked at the 
number of new drugs approved for every million DALYs lost 
and found that two to three times more drugs were produced 
for every million DALYs lost to diseases of the developed 
world, rather than diseases of the developing world.'® Over 
the same period, only about 1% of the drugs approved con- 
cerned the “neglected tropical diseases” and only about 0.2% 


concerned TB.'® 
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A study of 20 major pharmaceutical manufacturers 
found that several of the firms spent less than 1% of their 
research and development budget the previous fiscal year on 
TB, malaria, African trypanosomiasis, Chagas’ disease, and 
leishmaniasis. Only malaria appears to be an area of infec- 
tious diseases which is attracting any substantial investment 
from pharmaceutical manufacturers. Yet, the amount of 
investment by drug companies in asthma drugs was about 20 
times the amount they invested in malaria drugs. 

Moreover, about 90% of expenditure on research and 
development on health is oriented toward the diseases of the 
developed world and only about 10% toward the diseases of 
the developing world. The Global Forum for Health Research 
called this the “10/90 gap.”!”!8 


ENHANCING NEW PRODUCT DEVELOPMENT 


We have seen that gaps in the development of diagnostics, 
drugs, vaccines, and medical devices that can serve the needs 
of the developing world reflect failures of the market. In 
general, the public sector tries to reduce its risks by wait- 
ing for such products to be developed by the private sector. 
However, the private sector generally believes that it is too 
risky to produce products that are expensive to develop 
and for which an adequate return on investment can not 
be assured. Is it possible to change the market for these 
products? Can one reduce the cost of product research and 
development to the point where the private for-profit sector 
might be interested in such products? What other steps can 
be taken to speed product development? 


Push Mechanisms 


There are a number of steps that could encourage a larger 
share of research and development to focus on the needs of 
the developing world. Some of these are shown in Figure 
16-1, which depicts push and pull mechanisms and where in 
the product development cycle they have the most impact. 

One type of effort is called “push mechanisms.” These 
refer to mechanisms meant to encourage product develop- 
ment by helping to “reduce the risks and costs of invest- 
ments.”'? Push mechanisms could include: 


e Direct financing—government financing or carrying 
out of research activities needed to develop a product 

e Performing or facilitating clinical trials—this could 
include government measures to make it easier to 
carry out clinical trials for the product and to help 
with the ethical issues involved in such trials 

e Tax credits for research and development—govern- 
ments can lower the cost to firms of research and 
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development by giving them credits against their 
taxes for certain investments!° 


These push mechanisms operate on the early stages of 
product development. Such mechanisms have been used 
successfully before. In addition, they can reduce risk and, 
thereby, encourage investment in product development. The 
disadvantage of push mechanisms, however, is that there is no 
guarantee that they will produce a product. Even if a product is 
developed, it may not be the best one and product developers 
will then not produce what might have been better candidates. 
Furthermore, when the money is spent on push mechanisms it 
is gone whether or not a product has been developed.!° 

Some of the direct financing and facilitation of clinical 
trials could be done through programs like the U.S. National 
Institutes of Health or similar institutes in other countries. 
Additional money could also be channeled, for example, to 
the Special Program for Research and Training in Tropical 
Diseases that is sponsored by WHO, the United Nations 
Development Program, and the World Bank.'® Some of the 
financing of the Bill & Melinda Gates Foundation, like that 


for the Grand Challenges, is meant to push new product 
development. 
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In conjunction with these efforts, it is important to 
strengthen the links between researchers in developed and 
developing counties. The links can also be enhanced between 
researchers in developing countries. The aim of these efforts 
would be to attract more research money to institutions 
within the developing countries that are engaged in research 
and development on the most important burdens of disease 
in low- and middle-income countries. A number of develop- 
ing countries, especially India, China, Brazil, South Africa, 
Mexico, Indonesia, and Cuba, have the ability to carry out 
basic research and help to develop products that emanate 
from that research.”° 

It is also important to comment on some aspects of 
governmental regulation of pharmaceutical and vaccine 
development. Regulation is necessary but it is also an 
important part of the costs of research and development. By 
arranging to speed drug approvals and harmonize approval 
processes across countries, the costs of research and devel- 
opment can be reduced to provide some incentives to 
manufacturers. Granting fast track approval for generic 


AIDS drugs, for example, has encouraged the development 
of such drugs.'® 


Pull Mechanisms 


There are a number of mechanisms that are intended to help 
“assure a future return in the event that a product is pro- 
duced.” These are called pull mechanisms.'®"? Some of the 
most important pull mechanisms include: 


e Increasing the uptake of existing vaccines—using 
public funds to increase the use of vaccines that have 
not been taken up sufficiently, such as the vaccines 
for Hib and hepatitis B 

e Prizes—offering monetary rewards to those firms 
that develop desired products 

e Transferable patents—in exchange for the develop- 
ment of the desired product, providing the manufac- 
turer with the right to extend a patent on another of 
their products or patents in developed world markets 
on the new product 

e Co-payments—governments can provide the manu- 
facturer with a payment for every product sold 

e Market assurances—the public sector can promise to 
buy the products if they are produced 

e Tax credits for vaccine sales—governments can offer 
tax credits for products that are sold’® 


From the point of view of the public sector, pull mecha- 
nisms have the advantage of providing funding only when 
desired products have been developed. However, there is 
little experience with such mechanisms to date. Governments 
and the private sector have to agree early on what such 
arrangements would be for any product, and neither party 
might be satisfied with these arrangements when products 
do emerge.” 

Related to the pull mechanisms noted above, we should 
note that the government of the United Kingdom has devel- 
oped a proposal for an “International Finance Facility.” In 
this case, bonds would be sold to raise money for health 
and development projects and the flows from development 
assistance from developed countries would help to retire 
the bond debt. This would help to raise funds that could be 
available over a multi-year period, which is often a problem 
for development assistance, much of which can only be com- 
mitted on a 1 year at a time basis. Such a fund is meant to 
signal to the private sector that financing is available to pay 
for needed products and, thereby, help to encourage product 
development.” 

A mechanism that has been used for vaccines for some 
time and more recently for AIDS drugs is called “tiered pric- 
ing.” This is a mechanism by which a firm charges different 
prices in different markets. The idea behind tiered pricing is 
that a firm can charge enough to make a profit in developed 


country markets to offset the fact that the products will not 
make a profit in developing country markets. The profits 
from one market could cross-subsidize the sales at reduced 
prices in other markets. This is being practiced now for 
some drugs for which there is a global market. However, 
tiered pricing is not likely to work effectively for products 
that are needed exclusively in the developing world because 
the basis for cross-subsidizing will not exist.!° Efforts are 
now being proposed to develop tiered pricing mechanisms 
for products as soon as they are available, rather than wait 
until many years after their development, as has been the 
case until now.” 

In addition, as discussed in Chapter 15, considerable 
hope is being put into the role that public-private partner- 
ships can play in encouraging the development of the diag- 
nostics, drugs, vaccines, and medical devices that could have 
a significant impact on the health of the poor in low- and 
middle-income countries. As indicated earlier, many of these 
efforts are organized around the search for new products 
for particular diseases, such as HIV, TB, and malaria. These 
public-private partnerships are also referred to as product 
development partnerships (PDP) and are organized on a 
not-for-profit basis. They aim to attract private, public, 
and philanthropic funds to invest in needed research and 
development, tapping the strengths of the private sector in 
product development as they do so. There are now PDPs for 
a large number of vaccines and drugs, including, for example, 
TB and malaria. 

Meeting product development goals will probably 
require a combination of the above efforts. First, they can 
start with a greater focus by developed country research insti- 
tutions on the problems of the developing world and greater 
networking of research institutions in the developing world. 
This can help encourage product development, with other 
push mechanisms. At the same time, it will be important to 
change the market and perceptions of the market for needed 
products through “pull” mechanisms that can ensure that 
money will be available for products it they are developed. 
Third, the public and private sectors can collaborate with 
each other, bringing complementary skills and financing to 
the partnership. Over the next several years, evidence should 
emerge which will allow one to evaluate the effectiveness of 
PDPs and the push and pull mechanisms that are discussed 


above. 


CASE STUDIES 


Three case studies follow. The first concerns the effort to 
develop a vaccine for hookworm. It centers on a public- 


private product development partnership that is being 
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funded by the Bill & Melinda Gates Foundation. This is espe- 
cially significant, given the burden of disease from hook- 
worm, the fact that treatment has to be repeated every 6 
months, and the fact there is no vaccine at the moment for 
any of the neglected tropical diseases. The second case con- 
cerns efforts to ensure that a relatively new vaccine against 
pneumonia is used as widely as possible and as soon as pos- 
sible in developing countries. This is especially important 
given the extent of pneumonia deaths and the long time it 
has taken historically to expand the use of vaccines from the 
developed to the developing world. The last case concerns 
efforts to spread the use of relatively new vaccines for Hib 
and hepatitis B in Chile and The Gambia. This case also high- 
lights the measures that can be taken to speed the uptake of 
both existing and new vaccines. 


The Human Hookworm Vaccine Initiative 
Background 


The neglected tropical diseases are a group of chronic dis- 
abling and poverty-promoting conditions that affect the 
world’s poorest people in rural areas of low-income coun- 
tries. They include, among other diseases, a group of hel- 
minth infections, of which some of the most important are 
ascariasis, hookworm, trichuriasis, dracunculiasis (guinea 
worm), lymphatic filariasis (elephantiasis), and onchocer- 
ciasis (river blindness). The neglected tropical diseases cause 
human suffering and impede economic development either 
because of their disfiguring consequences or through their 
impact on child health and development, maternal health 
and pregnancy outcome, and worker productivity. The 
combined disease burden of the neglected tropical diseases is 
equivalent to HIV/AIDS, malaria, or tuberculosis, and their 
economic impact results in losses of tens of billions of dollars 
annually. 

Despite their enormous health and economic impor- 
tance, there has been little interest in developing new drugs 
or vaccines for the neglected tropical diseases. A major reason 
for this situation is the absence of any commercial market for 
products related to these diseases because they affect almost 
exclusively the world’s three billion people who live on less 
than $2 per day. As a result, many of the drugs in use for the 
neglected tropical diseases were first developed during the 
early or middle parts of the 20th century and are highly toxic 
or difficult to administer in resource poor settings. 

Similarly, there are no licensed vaccines available for 
the neglected tropical diseases, even though there have been 


significant basic research efforts related to their development 
over the last 20 years. 


Human hookworm infection is an example of a neglected 
tropical disease that would benefit from the development of a 
vaccine. Hookworm affects an estimated 600 million people, 
almost all of them impoverished individuals living in rural 
areas of Sub-Saharan Africa, Southeast Asia, and tropical 
regions of the Americas. The infection is caused by nema- 
tode parasites that attach to the inside of the intestine and 
ingest host blood. When individuals are infected with large 
numbers of hookworms, blood loss is sufficient to cause iron 
deficiency, iron-deficiency anemia, and protein deficiency. 
This is especially a problem for young children and pregnant 
women. 

There are inexpensive drugs available to treat human 
hookworm infection. The two major drugs for hookworm 
are albendazole and mebendazole, which are typically admin- 
istered to school-aged children in mass treatment programs, 
sometimes referred to as “de-worming” programs. However, 
de-worming does not prevent hookworm reinfection, which 
can occur within 4-12 months following treatment in areas 
of high transmission. Moreover, there is evidence that the 
efficacy of drugs against hookworm diminishes with increas- 
ing use and there is concern that the hookworm parasites are 
becoming resistant to them. These concerns have prompted 
interest in controlling the infection through vaccination. 


The Intervention 


The Human Hookworm Vaccine Initiative (HHVI) was estab- 
lished at the Sabin Vaccine Institute in Washington, DC, USA, 
in 2000 with major funding from the Bill & Melinda Gates 
Foundation. The HHVI is comprised of a network of labora- 
tories and clinical trial sites, with program management, qual- 
ity assurance, and regulatory affairs units based at the Sabin 
Vaccine Institute. Two different vaccines are under develop- 
ment—each building on well-established academic research 
and development efforts based at The George Washington 
University (Washington, DC) and the Queensland Institute of 
Medical Research (QIMR, Brisbane, Australia), respectively. 
Eventually, the two vaccines will be reformulated and com- 
bined into a single human hookworm vaccine. 

Critical to the success of the HHVI is the concept that 
it is possible to develop and test vaccines in non-profit and 
academic settings. This required the purchase and operation 
of special equipment and the recruitment of scientists with 
industrial manufacturing experience, as well as experts in 
quality control, quality assurance, and documentation. The 
process development and quality control facilities for the 
HHVI are located at The George Washington University, 
near the Sabin Vaccine Institute. 


In 2005, the HHVI sponsored the development of its 
first vaccine. In 2006, the vaccine completed the first phase 
of trials meant to test safety and whether or not the vaccine 
produces an immune response. Efforts will follow to con- 
duct a series of trials to test safety and immune response in 
hookworm-infected individuals living in Brazil. This will be 
done in collaboration with the Oswaldo Cruz Foundation 
(FIOCRUZ), a Brazilian governmental organization that 
combines research and public health activities. Process devel- 
opment and manufacture of a second hookworm vaccine is 
scheduled to begin in 2007. 


Impact 


To ensure that any safe and effective vaccine that might be 
developed will be distributed to the people who need it, the 
HHVI is working with public sector vaccine manufacturers 
in countries where hookworm infection is endemic. Initially, 
the HHVI is working with the non-profit and state-owned 
Instituto Butantan in Sao Paulo, Brazil, to ultimately ensure a 
supply of locally made and affordable hookworm vaccine. 
Another component of the HHVI’s global access plan is 
to work out strategies for administering the vaccine in set- 
tings where de-worming is currently practiced. For most of 
the developing world, de-worming is conducted in schools 
because school children on average harbor the greatest 
numbers of intestinal worms. A human hookworm vaccine 
will likely be administered following de-worming in a strat- 
egy of vaccine-linked chemotherapy. Additional efforts are 
underway to conduct cost-effectiveness analyses in order to 
compare hookworm vaccination with de-worming. 


Lessons Learned 


Several important and useful lessons have been learned so far 
from the HHVI experience, including: 


e It is feasible to produce and test vaccines in the 
non-profit sector through a Product Development 
Partnership 

e Achieving these goals, however, requires very tight 
program management for maintaining timelines and 
achieving milestones 

e There are important advantages to cooperating with 
scientifically capable developing countries for both 
manufacture and clinical testing of new products and 
looking to these countries as a means to initiate global 
access for neglected tropical disease vaccines 

© There is a need to consider novel healthcare delivery 
systems, such as schools, to ensure that products will be 
accessible to the populations who need them the most 


PneumoADIP 
Background 


The Pneumococcal Vaccines Accelerated Development and 
Introduction Plan (PneumoADIP) was launched in June 
2003 by the Global Alliance for Vaccines and Immunization. 
PneumoADIP represents an innovative approach to accelerat- 
ing access to pneumococcal vaccines in developing countries. 
The initiative is based at the Johns Hopkins Bloomberg School 
of Public Health in Baltimore, Maryland. It is supported by a 
$30 million grant from the GAVI Alliance. Through a combi- 
nation of translational research, partnership with the private 
sector, and efforts to secure financing for the vaccine, this 
initiative aims to save hundreds of thousands of children’s 
lives annually by reducing the time it would normally take to 
introduce life-saving pneumococcal vaccines. 

According to the estimates of the World Health 
Organization, pneumococcal infections kill up to one mil- 
lion children who are younger than five years every year. 
This is more than any other vaccine-preventable infection, 
including measles.*? Pneumococcal bacteria are also the most 
severe cause of bacterial meningitis worldwide, a disease that 
disables survivors, creating long-term education and eco- 
nomic consequences for people of all ages.**’° More than 90 
strains (serotypes) of pneumococcus bacteria exist, of which 
7 to 11 serotypes are most common and cause most disease in 
children.* Children with HIV/AIDS are 20 to 40 times more 
likely to get pneumococcal disease than children without 
HIV/AIDS.”°”’ Antibiotic resistance** and HIV increase the 
urgency of expanding the uptake of pneumococcal vaccine. 

Unlike HIV and malaria, effective vaccines for the pre- 
vention of pneumococcal infections are currently available.*! 
However, historically the use of new vaccines in developing 
countries takes 15 to 20 years after the actual introduction of 
the vaccine in the developed world. The long delays in using 
“new” vaccines in the developing world is partly a result of a 
vicious cycle of uncertain demand for the new vaccine from 
developing countries, leading to limited supply by the manu- 
facturers, which keeps prices high and, in turn keeps these 
vaccines away from the people who need them. 


The Intervention 


In light of these constraints to satisfactory supply vaccines at 
affordable prices, PheumoADIP is designed to: 


e Engage in research that can help to determine the impor- 
tance of pneumococcal infections in different settings 

e Help countries to understand the importance of vac- 
cines for the health of their own people 
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e Assist countries in financing the use of pneumo- 
coccus vaccines as they become more interested in 


adopting them 


PneumoADIP refers to these measures as steps to establish 
the value, communicate the value, and deliver the value of 
pneumococcal vaccines. 

To establish the value of the vaccine, PneumoADIP is 
supporting research and surveillance to help provide deci- 
sion makers in developing countries with data on the burden 
of penumococcal disease and efficacy of the pneumococcal 
vaccine at a local and regional level. This evidence-based 
approach will help facilitate informed decision-making and 
provide leaders with the information necessary to justify 
dedicating resources to combating pneumococcal disease 
with vaccines. 

Coordinated and proactive communications efforts are 
already succeeding in raising the profile of pneumococcal 
disease and increasing the awareness of the associated burden 
and existence of life-saving vaccines in a number of develop- 
ing countries. PhneumoADIP continues its efforts to com- 
municate the value of pneumococcal vaccines by working 
with its partners to make information about pneumococcal 
disease accessible to all audiences and to further highlight the 
economic benefits of investing in prevention of this disease 
through immunization. 

Delivering the value of the vaccine requires that the 
financing and delivery system and the vaccine itself are avail- 
able to translate demand into actual vaccination. To this end, 
PneumoADIP has worked with a variety of stakeholders to 
develop and test an innovative demand forecasting model. 
The aim of this strategy is to work with industry willing to 
supply vaccine, countries willing to introduce it, and donors/ 
countries willing to finance these vaccination programs to 
find agreed solutions to ensuring access to sufficient supplies 
of affordable vaccines. 


Impact 


In collaboration with the World Health Organization, 
PnuemoADIP has helped to establish rigorous, systemic 
methods for estimating the global, regional, and local bur- 
den of pneumococcal disease. The pneumococcal surveil- 
lance networks are collecting standardized pneumococcal 
disease data and communicating their local data to regional 
network partners that include surveillance sites, ministries 
of health, multilateral organizations, and donors supporting 
vaccination. New networks continue to be established and 
expand pneumococcal disease surveillance around the world. 
Additionally, 20 small grants were awarded to support local 


researchers in 17 developing countries to establish and com- 
municate the burden of pneumococcal disease and the value 
of vaccination. 

Since PhneumoADIP has been in operation, pneumococ- 
cal disease has moved up the media agenda. PneumoADIP 
documented a seven-fold increase in media coverage of 
pneumococcal disease and vaccine issues, driven in large 
part by their media outreach efforts. 45% of these articles 
were in the developing world and PneumoADIP was respon- 
sible for generating 36% of these. Additionally, 13% of the 
coverage was related to a pneumococcal conjugate vaccine 
trial in The Gambia, further demonstrating the effectiveness 
of the PneumoADIP campaign to communicate effectively 
about scientific matters. The global information campaign 
on pneumococcal vaccines was successful in achieving its 
aim to raise awareness of pneumococcal disease as a lead- 
ing cause of death in children and the need for an effective 
pneumococcal vaccine in the developing world. 


Lessons Learned 


The PneumoADIP strategy is a departure from previous 
public-sector efforts to accelerate the introduction of vac- 
cines in developing countries. It focuses on reducing the 
uncertainty of demand for vaccines by engaging and com- 
municating with national and international decision makers 
even before the research to establish the potential benefit 
of these vaccines is complete. This strategy recognizes that 
accelerated accessibility to vaccines requires that stakeholders 
must be willing to assume some risks that industry typically 
assumes in high-income countries so that time is not lost in 
the event that the research supports the widespread use of 
these vaccines. The strategic demand forecasting model helps 
each stakeholder to understand the size and timing of their 
potential commitments. By bringing together multiple stake- 
holders and communicating as early in the vaccine develop- 
ment process as possible, this strategy has the potential to 
successfully influence planning of the production capacity 
for the vaccine, availability of the vaccine, affordable pricing 
of the product, and therefore, increased use of the vaccine in 
developing countries. 


Preventing Hib Disease in Chile and The Gambia 
Background 


Although the microbe Haemophilus influenzae type b (Hib) 
causes 450,000 deaths worldwide each year, it has avoided the 
notoriety of other major killers. Hib disease occurs in many 
invasive forms such as meningitis, pneumonia, and bacte- 
remia. Hib meningitis is particularly lethal, killing 20-40% 


of the children who get it, and leaving many survivors with 
lasting impairments such as deafness or mental retarda- 
tion. Children under the age of 5 are most susceptible to 
Hib disease—particularly when they are between 6 to 11 
months—and 23 per 100,000 develop Hib meningitis every 
year. Infection and fatality rates are highest in Sub-Saharan 
Africa. 

Many low- and middle-income countries have not been 
able to afford Hib vaccines, available since the late 1980s, 
unlike industrialized nations where Hib has been dramati- 
cally reduced. However, the successful experience of two 
very different countries—Chile and The Gambia—has per- 
suaded other developing countries to introduce the vaccine. 
In Chile, a study in the late 1980s revealed the extent of Hib 
meningitis in Santiago: 32 per 100,000 among infants up to 
5 months and 63 per 100,000 among infants aged 6 to 11 
months.**** The disease was fatal for 16% of Hib cases. In 
The Gambia, surveillance of hospitals in the western region 
in the 1990s showed that more than 200 children per 100,000 
had Hib meningitis each year.* 


_ The Intervention 


Chile is a middle-income country with largely modern infra- 
structure, where 95% of infants receive routine vaccines. 
Nonetheless, Hib vaccines were not previously included 
because of their cost. Research done in the 1980s, however, 
showing the prevalence of Hib disease, persuaded the gov- 
ernment to launch a program to further explore the efficacy 
of the vaccine. Hib immunization was provided at 36 health 
centers and their results compared with other centers where 
no Hib inoculations were provided. The vaccine, donated by 
Aventis Pasteur, was injected along with the usual DTP anti- 
gens in the same syringe. The dramatic results of this study 
convinced the government to include Hib in the routine 
immunization program, starting in 1996. 

The Gambia is among the world’s poorest countries, 
with a far less developed infrastructure than Chile. Although 
immunization coverage of 85% is higher than in many parts 
of Africa,” infant mortality in The Gambia remains high. 
However, once the government recognized the severity of 
the Hib problem through the 1990s survey, it began a large, 
controlled trial of the Hib vaccine in 1993. Here too, Aventis 
Pasteur donated the vaccine, and WHO, UNICEF, USAID, 
and other organizations supported the program. The gov- 
ernment improved its vaccine cold chain with the use of 
solar power, decentralizing vaccine storage and healthcare 
management to improve supply. As in Chile, the results were 
impressive, and in 1997, a 5-year program of immunization 
and surveillance was launched in the western region. 


The Impact 


Among children at Chile’s health centers who received the 
vaccine, Hib meningitis was reduced by 91%, and pneumo- 
nia and other forms of Hib disease by 80%, compared to 
the children in the DTP-only centers.** In The Gambia, the 
5-year program yielded equally remarkable results. Within 
the first year, the number of children developing Hib men- 
ingitis dropped almost tenfold, from 200 per 100,000 to 21 
per 100,000. In the last 2 years of the study, there were only 
2 cases. 


Costs and Benefits 


The government of Chile paid $3.39 million for the combined 
DTP-Hib vaccine, which is 23% of the total immunization 
budget. The price per Hib dose has declined from $15 in 1996 
to $3 today,” and the government saves an estimated $78 
for every case of Hib prevented. In The Gambia, the 5-year 
program was made possible by Aventis Pasteur’s donation of 
Hib vaccines. Financial support from the Vaccine Fund and 
the Global Alliance for Vaccines and Immunization (GAVI) 
has helped sustain the program through 2008. 


Lessons Learned 


The governments of Chile and The Gambia both found ways 
of overcoming the obstacle of cost, which remains the main 
impediment to adoption of the vaccine by other countries. 
The success of the program in The Gambia demonstrated 
the effectiveness of the vaccine in a country where the health 
system is severely underfunded at every level. Other develop- 
ing countries have since adopted the Hib vaccine, often with 
the help of GAVI or PAHO. 

However, it is not yet known whether some other 
developing countries, where Hib is a major problem, will 
introduce the vaccine. The answer depends in part on how 
and whether financing is made available, and on how expen- 
sive the vaccine will be over the medium term. The effects 
on regions without the vaccine is still undocumented, and 
it remains to be seen whether the positive experiences now 
being consolidated in Latin America and the Caribbean, and 
parts of Africa, will be shared elsewhere. Another unknown 
element lies in the spread of antibiotic-resistant strains of 
the Hib microbe, complicating treatment of the disease in 
the future. 


MAIN MESSAGES 


Science and technology have the potential to make major con- 
tributions to the development of diagnostics, vaccines, drugs, 
and medical devices that can help address the highest burdens 


- Science, Technology, and Global Health 


of disease in low- and middle-income countries. Progress 
in scientific areas like the sequencing of genes, information 
technology, chemistry, robotics, and biotechnology can help, 
for example, to engineer mosquitoes that will not carry dis- 
ease, discover new drugs much more rapidly than before, and 
develop less expensive and more effective vaccines. 

In a more “ideal” world, diagnostics, vaccines, drugs, 
and medical devices would be appropriate to the needs of 
the health conditions that cause the largest burden of disease 
in low- and middle-income countries. They would also be 
appropriate to the ability of countries to manage their health 
systems. If these were the case, they would be affordable by 
low-income patients and countries that are unable to spend 
much on health. They would also be heat stable, not require 
refrigeration, and be easy to store and transport. The number 
of pills needed to cure a disease would be few and require a 
short course of therapy. Ideal vaccines would be a combina- 
tion of many of the vaccines that exist today, so that children 
would need fewer vaccinations to be “fully covered.” Given 
the risks of injections being unsafe, the “delivery devices” 
for vaccines would increasingly rely on non-invasive means, 
such as nasal sprays, skin patches, or perhaps, vaccines that 
are edible. 

Unfortunately, the needed advances are unlikely to 
come about on their own. This is largely a reflection of the 
fact that the for-profit sector has historically been a major 
developer of diagnostics, vaccines, and drugs but does not 
believe that the market for these products in the develop- 
ing world is sufficient to give it an adequate return on its 
investment. In addition, the public sector is risk averse and 
would prefer to purchase a product developed by the private 
sector rather than to try to develop these products itself. The 
failure of the market is reflected, as an example, in the very 
small number of drugs that have been developed over the last 
20 years to address the main burdens of disease among the 
poor in low- and middle-income countries. Moreover, vac- 
cine development is constrained by the need for substantial 
investments, limited capacity in an industry with a very small 
number of producers, and an increasing divergence between 
the vaccines uses in developed countries and those used in 
developing countries. 

Overcoming these market failures and encouraging the 
development of the desired products will probably require a 


series of measures. Some of these can be push mechanisms 
that are meant to lower the cost of research and devel- 
opment for the private sector. These could include, for 
example, direct financing by government of research; the 
facilitation by government of clinical trials; or, government’s 
offering tax credits for research and development. Push 
mechanisms do lower the cost of research and development 
but they provide no certainty that the desired product will 
be produced. 

Another set of efforts could focus on “pull mechanisms,” 
which are intended to help assure a satisfactory return to 
investors in the event that a product is produced. These 
mechanisms could include increasing the uptake of existing 
vaccines; prizes; transferable patents; co-payments; market 
assurances; and, tax credits for vaccine sales. Pull mecha- 
nisms have the advantage of providing funding only when 
the desired product is available. However, they have the dis- 
advantage of having to be negotiated far in advance of prod- 
uct availability and parties may not be satisfied with the 
terms of their agreement at the time in the future when 
the products are available. 

A mechanism already in use for vaccines and for AIDS 
drugs is tiered pricing. This is an arrangement in which 
products are sold at different prices in different markets, with 
the principle being that the price of sales in developed coun- 
try markets will help defray the low cost of the products in 
developing country markets. However, these arrangements 
have generally been put in place only when products were 
established and efforts are now underway to try to put them 
in place at the early stages of a product’s life. 

Considerable hope for new product development is 
being placed in public-private product development part- 
nerships, such as the International AIDS Vaccine Initiative, 
the Global Alliance for TB Drug Development, and the 
Medicines for Malaria Venture. The aim of these ventures 
is to bring the strengths of the public and private sector 
together in complementary ways that can spur the develop- 
ment of new products. The chapter suggests in its case stud- 
ies on hookworm vaccine, pneumococcal vaccines, and the 
dissemination of Hib and hepatitis B vaccines in Chile and 
The Gambia, some steps that can be taken both to develop 
products that are needed and to see that they are widely used 
once they are developed. 


What are some of the “ideal” properties that diag- 
nostics, vaccines, and drugs should have to be most 
appropriate to the health and health system needs 
of low- and middle-income countries? 


What is the extent to which some of the available 
vaccines for the six basic antigens and the vaccina- 
tion schedule for them meet the “ideal”? 


What are the health conditions and risk factors 
that deserve additional attention from science and 
technology? Why have you chosen those conditions 
and risk factors? 


What are some of the specific gaps in diagnostics, 
drugs, vaccines, and other medical equipment that 
could most improve global health if filled? 


What have been some of the major constraints to 
the development of drugs and vaccines that could 
better meet health needs in low- and middle- 
income countries? 


6. 


10. 


Why does only 10% of all research expenditure 
worldwide focus on the diseases that most affect 
the poor in the developing world? What is the 
10/90 research gap? 


What steps can be taken to overcome those con- 
straints? What are the roles in this of publicly 
supported research? What are the roles of public- 
private partnerships for health? 


What “push” and “pull” mechanisms could most 
help to encourage the development of new diag- 
nostics, drugs, and vaccines? 


What lessons do the case studies on hookworm and 
pneumococcal vaccine suggest for the discovery of 
other drugs and vaccines? 


If you were the Bill & Melinda Gates Foundation, 
how would you spend money on research and 


development of new products for global health? 
Why? 
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Diabetes 
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Premature expulsion or loss of embryo, which may be induced or spontaneous 
Low level of hemoglobin in the blood 

A condition of severely deficient supply of oxygen to the body 

Body weight in kilograms divided by height in meters squared 

A disease of the heart or blood vessels 

A clouding of the lens of the eye 


The proportion of cases of a specified condition which is fatal within a specified period of 
time 


The delivery of a fetus by surgical incision through the abdominal wall and uterus 


Illnesses that are caused by a particular infectious agent and that spread directly or indirectly 
from people to people, from animals to animals, from animals to people, or from people to 


animals 


Reduction of disease incidence, prevalence, morbidity, or mortality to a locally acceptable 


level 


In health, a tool for comparing the relative cost of two or more investments with the amount 
of health that can be purchased with those investments 


A set of rules or standards shared by members of a society, which when acted upon by the 
members, produce behavior that falls within a range of variation that members consider 


proper and acceptable 


The shift from high fertility and high mortality to low fertility and low mortality 
Medical illness caused by too little insulin or poor response to insulin 


A condition in which the sufferer has frequent and watery or loose bowel movements 


Disability 


Disability Adjusted Life 
Year 


Drug Resistance 


Eclampsia 
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Epidemiologic Transition 


Eradication 


Family Planning 


Female Genital Cutting 
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genital mutilation) 


Gestational Diabetes 
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Gross Domestic Product 

Gross National Product 

Health-adjusted Life 
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Health System 


Hemorrhage (related to 
pregnancy) 


Hookworm 


Hypertension 


The temporary or long-term reduction in a person’s capacity to function 


A composite measure of premature deaths and losses due to illnesses and disabilities in a 


population 
The extent to which infectious and parasitic agents develop an ability to resist drug treatment 


A serious, life-threatening condition in late pregnancy in which very high blood pressure can 
cause a woman to have seizures 


Reduction of case transmission to a predetermined very low level 


A shift in the pattern of disease from largely communicable diseases to non-communicable 
diseases 


Termination of all transmission of infection by extermination of the infectious agent through 
surveillance or containment 


The conscious effort of couples to regulate the number and spacing of births through artifi- 
cial and natural methods of contraception. Family planning connotes conception control to 
avoid pregnancy and abortion, but it also includes efforts of couples to induce pregnancy 


A collective term for various traditional practices which are all related to the cutting of the 
female genital organs. Four different forms and grades of female genital cutting are usually 
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Diabetes that develops during pregnancy because of improper regulation of blood sugar. It 
usually goes away after delivery, but can increase the woman’s risk of developing type II dia- 
betes later 


Health problems, issues, and concerns that transcend national boundaries and may best be 
addressed by cooperative actions 


The total market value of all the goods and services produced within a country during a 
specified period of time 


A measure of the incomes of residents of a country, including income they receive from 
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A composite health indicator that measures the equivalent number of years in full health that 
a newborn can expect to live, based on current rates of ill health and mortality 


The combination of resources, organization, and management that culminate in the delivery 
of health services to the population 


Significant and uncontrolled loss of blood, either internally or externally from the body. 
Antepartum (prenatal) hemorrhage occurs after the 20th week of gestation but before deliv- 
ery of the baby. Postpartum hemorrhage is the loss of 500 ml or more of blood from the 


genital tract after delivery of the baby. Primary postpartum hemorrhage occurs in the first 24 
hours after delivery 


A parasite that lives in the small intestine of its host, which may be a mammal such as a dog, 
cat, or human 


High blood pressure 


Incidence Rate 


Infant Mortality Rate 


Injury 


Life Expectancy at Birth 


Low birthweight 
Malaria 


Maternal Death 


Maternal Mortality Ratio 
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Morbidity 
Mortality 
Neonatal Mortality Rate 


Neonatal Tetanus 


Non-communicable 
Disease 


Non-governmental 
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Obesity 
Obstetric Fistula 
Overweight 


Parasite 


Pneumonia 


Poliomyelitis (Polio) 


The rate at which new cases of a disease occur in a population 
The number of deaths of infants under age 1 per 1000 live births in a given year 


The result of an act that damages, harms, or hurts; unintentional or intentional damage to 


the body resulting from acute exposure to thermal, mechanical, electrical, or chemical energy 
or from the absence of such essentials as heat or oxygen 


The average number of years a newborn baby could expect to live if current mortality trends 
were to continue for the rest of the newborn’s life 


Birthweight less than 2500 grams 


A disease of humans caused by blood parasites of the species Plasmodium falciparum, vivax, 
ovale, or malariae and transmitted by anopheline mosquitoes 


The death of a woman while pregnant, during delivery, or within 42 days of delivery, irre- 
spective of the duration and the site of pregnancy. The cause of death is always related to or 


aggravated by the pregnancy or its management; it does not include accidental or incidental 
causes. 


The number of women who die as a result of pregnancy and childbirth complications per 
100,000 live births in a given year 


A highly communicable disease characterized by fever, general malaise, sneezing, nasal con- 
gestion, a brassy cough, conjunctivitis, and an eruption over the entire body, caused by the 
rubeola virus 


Illness 
Death 


Number of deaths to infants under 28 days of age in a given year per 1000 live births in that 
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A bacterial infection usually contracted by a puncture wound with a dirty object 


Illnesses that are not spread by any infectious agent 
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realize particular social objectives, such as environmental protection, or serve particular con- 
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Excessive body fat content 


An injury in the birth canal that allows leakage from the bladder or rectum into the vagina, 
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Excess weight relative to height 


An animal or vegetable organism that lives on or in another and derives its nourishment 
therefrom 


An inflammation, usually caused by infection, involving the alveoli of the lungs 


Infantile paralysis, a viral paralytic disease 
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A hypertensive disorder of pregnancy. It is said to exist when a pregnant woman with gesta- 
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drome of preeclampsia, but presently the former two symptoms are sufficient for a diagnosis 


of preeclampsia 


The number of people suffering from a certain condition over a specific time period. The 
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The science and art of preventing disease; prolonging life; and promoting physical health and 
mental health and efficiency through organized community efforts toward a sanitary environ- 
ment, control of community infections, education in hygiene, and the development of social 
machinery to ensure capacity in the community to maintain health 


Interventions that reduce the risks and costs of investments 
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An aspect or personal behavior or lifestyle, an environmental exposure, or an inborn or 
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Infection in the blood 


The practice of aborting a fetus after a determination, usually by ultrasound but also rarely by 
amniocentesis or another procedure, that the fetus is an undesired sex, typically female 


Diseases, also known as sexually-transmitted diseases (STDs), that are commonly transmitted 
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A group of people who occupy a specific locality and share the same cultural traditions 
Temporary or permanent loss of the blood supply to the brain 


Failure to reach linear growth potential because of inadequate nutrition or poor health; two 
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lessons learned, 52 
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Haddon’s Matrix, 238 
Haemophilus influenza type b (Hib) disease, case study: 
preventing Hib disease in Chile and The Gambia, 
292-293 
Haemophilus influenza type b (Hib) vaccine, 180, 286 
DTP-Hib vaccine, 292-293 
Haiti 
efforts to treat drug-resistant TB and HIV, 48, 275 
life expectancy in, 5 
HALE (Health-Adjusted Life Expectancy), 24, 25t 
Health-Adjusted Life Expectancy (HALE), 24, 25t 
definition of, 298 
Health Belief Model, 103-104 
Health determinants, measurements, and trends. See also 
Burden of disease 
case study:Kerala State, India 
impacts on health status, 36—37 
introduction, 35-36 


Kerala approach, 36 

lessons learned, 37 
classification of disease, 24 
definitions of, 6 


determinants of, 18—19, 19f (See also Risk factors) 


access to healthcare services, 19 
care and nourishment of children, 19 
education, 18-19 
environment, 18 
genetic makeup, sex, and age, 18 
government policies and programs, 19-20 
health practices and behaviors, 19 
social and cultural issues, 18 
vignettes, 17 
incidence rate, 24 
key health status indicators, 20-24, 20t 
disability, 24 
infant mortality rate, 20, 21f 
life expectancy at birth, 20, 21f 
maternal mortality ratio, 22, 23f 
morbidity, 22, 24 
mortality, 24 
neonatal mortality rate, 20, 22, 22f 
under-five child mortality rate, 22, 23f 
main messages, 37 
prevalence of health conditions, 24 
Health disparities of some groups, 5 
“Health for all by the Year 2000,” 274 


Health interventions, cost-effectiveness analysis, 47-49 


comparing costs and gains of different health 
interventions, 48 

DALYs averted and, 49, 49f 

factors to consider, 49 


priorities among of alternative ways to achieve the same 


goal, 48 
vignettes, 41 


Health outcomes, expenditures on health and, 45-46, 46f, 
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Health promotion, achieving success in, 106, 106t 


Health Promotion Foundation, 224 
Health service providers, 101-102, 102t 


Health services, lack of, and morbidity and mortality among 


children, 173-174 
Health systems 
case studies 
community-based approaches, 88 
diarrheal disease in Bangladesh, 88-89 


enhancing community health services in Tanzania, 


91-92 


integrating services at the grassroots level, 89-91 
definitions of, 74, 298 
examples of 
high-income countries 
Germany, 77 
United Kingdom (UK), 77 
United States, 77—78 
low-income countries 
India, 78-79 
Tanzania, 79 
middle-income countries 
Brazil, 78 
Costa Rica, 78 
typology, 76, 77t 
functions and goals of, 74-75 
health sector expenditure, 79, 80t 
introduction, 73-74 
key health sector issues 
access and equity, 83, 85 
demographic and epidemiological change, 80-81, 84 
financing of health systems, 82, 84-85 
human resource issues, 81-82, 84 
making health systems work, 83 
overall performance ranking, selected countries, 79, 
8lt 
quality of care, 82, 83t, 85-86 
stewardship/governance, 81, 84 
main messages, 92—93 
organization of, 75, 75t 
primary care health, delivering 
basic healthcare package, 86, 86t 
essential healthcare interventions, 86—87, 87t 
measures needed, 86 
vertical programs, 87-88 
sectors 
non-governmental organizations (NGOs), 76, 76t 
private for-profit sector, 75-76 
public sector, 75, 76 
vignettes, 73 
Healthcentre/health post level of service, 87t 
Helen Keller International, 90 
Helicobacter pylori, 217, 223 
Helmet use, case study:motorcycle helmet use in Taiwan, 
240 
Helminth infections 
as cause of morbidity and mortality in children, 172 
costs and consequences of, 198 
risk factors, 196 
soil-transmitted, 196 


Hemorrhage (related to pregnancy), definition of, 1494, 298 
Henderson, D.A., 12, 52 
Hepatitis B vaccine, 180, 223, 285-286, 286 
Hepatitis B virus, liver cancer and, 216 
Hepatitis virus, Willowbrook School Study, 66 
High blood pressure, 213, 214t, 221-222, 298 
High-income countries 
10 leading causes of death and DALYs, 27t 
definition of, 9 
examples of, 10t 
health systems in 
Germany, 77 
United Kingdom (UK), 77 
United States, 77-78 
immunization in, 180-181 
risk factors for disease, low-, middle-, and high-income 
countries compared, 31-32, 32t 
HIV/AIDS 
basic facts, 192t 
care, 86t 
case study, preventing HIV/AIDS and STIs in Thailand, 
202—203 
as cause of morbidity and mortality in children, 172 
costs and consequences of, 196-198 
death and DALYs from by region, 215t 
effect on education of future generations, 42 
epidemics, 192-193 
healthcare interventions by level of service, 87t 
high costs of drugs, 63, 275 
human rights and 
access to health care, 62—63 
disclosure of HIV status, 63 
how to protect the rights of HIV positive people, 62 
patient confidentiality, 63 
testing for HIV, 63 
opportunistic infections, 192 
prevalence 
among adults in South Africa, 24 
by country, 193, 193f 
prevention efforts, 86t, 198-200 
ABC approach, 199 
risk factors, 102, 192 
spread of, 4 
TB-HIV interface, 3, 194, 201 
therapy 
antiretroviral, 48, 200 
overall, effective therapy, 200 
transmission 
efficiency of, 192 


maternal-to-child, 167, 178, 199 
routes of, 192 

vignette:human rights issues, Africa, 59 
HS5N1 strain of the influenza virus, 206 
Hong Kong, vignette:culture and health, 97 
Hookworm, 169t, 197t, 298 
Hospital level of service, 87t 
Human Hookworm Vaccination Initiative (HHVI) 

background, 290 

impact, 291 

intervention, 290-291 

lessons learned, 291 
Human papillomavirus, 216 
Human resource issues, health systems, 81-82, 84 
Human rights. See Ethical and human rights issues 
Hygiene, 118 

health behaviors and, 102 

improving sanitation, 188 

integrating investment choices about water, sanitation, 

and hygiene, 122-123, 123t 

promotion efforts, effects of, 122 

Hypertension, 213, 214t, 221-222, 298 
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IAVI (International AIDS Vaccine Initiative), 268, 269, 273 
ICCE and ECCE surgery for cataracts, 225, 226 
ICCPR (International Covenant on Civil and Political 
Rights 1966), 61 
ICESR (International Covenant on Economic, Social, and 
Cultural Rights, 1966), 60-61 
IDRC (International Development Research Center of 
Canada), 91 
Illness 
diagnosis and treatment of illness and use of health 
services, 101 
perceptions of, 99 
and poverty, costs of to individuals and families, 42—43 
prevention of, cultural practices for, 100 
Immunization 
BCG vaccine for TB, 200 
education of the mother, and likelihood of immunizing 
her child, 42 
Incidence rate, definition of, 24, 299 
Income of family, as risk factor for morbidity and mortality 
among children, 173 
INCOSUR (Southern Cone Initiative to Control/Eliminate 
Chagas), 204 
India 
case study: cataract blindness control in India, 225-226 


health systems in, 73, 78-79 
incidence of tuberculosis in, 24 
Kerala State case study, 35-37 
vignette:child with persistent diarrhea, 187 
vignette:culture and health, 97 
vignette:excreta disposal, 113 
vignette:lack of iodine in soils, 127 
vignette:sex selective abortion, 147 
Infant mortality rate, 20t 
definition of, 299 
as key health status indicator, 20, 21f 
Infants, nutritional needs of, 134. See also Child health 
Infectious disease. See also specific infections 
as cause of deaths in CHEs, 253 
examples of, 24 
neonatal mortality and, 172 
and nutrition status, 142 
opportunistic infections in HIV/AIDS, 192 
Influenza pandemics, 206 
Information, education, and communication (IEC) 
campaign, Bangladesh, 157 
Injuries. See also Unintentional injuries 
definition of, 299 
examples of, 24 
Insecticide-treated bed nets, malaria control, 275 
Institute for One World Health, 273 
Institute of Medicine (IOM), definition of quality, 82, 83t 
Institutional Review Boards (IRBs), and human subjects 
research, 67, 68 
Instituto Butantan (Brazil), 291 
Insulin, 222—223 
Inter-Agency Coordinating Committees, 177 
Inter-American Development Bank, 268 
Internally displaced people (IDP), 249, 249t 
International AIDS Vaccine Initiative (IAVI), 268, 269, 273 
International Bill of Rights, 61 
International Commission on Epidemics (1903), 274 
International conventions on human rights, 61 
International Covenant on Civil and Political Rights 
(ICCPR) (1966), 61 
International Covenant on Economic, Social, and Cultural 
Rights (ICESR) (1966), 60-61, 61 
International Development Research Center (IDRC) of 
Canada, 91 
International Drinking Water Supply and Sanitation 
Decade, 52 
International Finance Facility (UK), 289 
International NGOs, 76t 
International Office of Public Hygiene (1909), 274 


International Partnership on Microbicides, 269 
International Sanitary Bureau (1924), 274 
International Trachoma Initiative (ITI), 205, 273 
International Union Against Cancer, 224 
Iodine Deficiency Disorders Control Project (China), 141 
Iodine deficiency disorders (IDDs), 133, 137, 138t 
in China, case study, 140-141 
definition of, 130t 
Iron deficiency, 133-134, 137-138, 138t 
Ischemic heart disease, definition of, 214t 
ITI (International Trachoma Initiative), 205 
Ivermectin, 278 
Ivermectin-vitamin A integrated treatment approach, 89-91 
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Jakarta, efforts to reduce air pollution, 119 

Japan, life expectancy in, 5 

Jewish Chronic Disease Hospital study (1963), 66-67 

John Paul II, 224 

Johns Hopkins Bloomberg School of Public Health 
(Baltimore), 291 

Jordan, Amman, determinants of health in, 17 
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Kabul, Afghanistan, vignette:human rights issues, 59 
Kashmir, vignette:earthquake, 247 
Katmandu, efforts to reduce air pollution, 119 
Kenya 
Safe Motherhood Initiative (1987), 274 
vignette:lack of malaria vaccine, 283 
vignette:mother infected by HIV, 187 
Kerala State, India, case study 
impacts on health status, 36-37 
introduction, 35—36 
Kerala approach, 36 
lessons learned, 37 
levels of growth and income in, 37 
Kim, Jim, 275 
Kissing bugs, 204 
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Laos, vignette:drinking polluted water, 113 

Latin America, case study:eliminating polio in Latin 
America and the Caribbean, 177 

Latin American cultures, folk illnesses in, 100 

Lead (criteria pollutant), 116t 

League of Nations Health Office (1920), 274 

Leprosy, 273, 276 

Levels of care, health systems, 75, 75t 


Liberia, vignette:poor nutrition during pregnancy, 127 
Life expectancy. See also Disability Adjusted Life Years 
(DALYs) 
in Botswana, 17 
in developing countries, 44 
in Haiti, 5 
in Japan, 5 
nutritional status and, 138 
in Russia, 17 
Life expectancy at birth, 20t 
definition of, 299 
female, gross domestic product per capita and, 34-35, 35f 
and health adjusted life expectancy, 24, 25t 
as key health status indicator, 20, 21f 
Lion Clubs International, 226 
Liver cancer, 216, 217 
Liver fluke, 196 
Local NGOs, 76t 
London, England, severe air pollution, 1952, 116 
London School of Hygiene and Tropical Medicine, 204 
Lord’s Resistance Army, 226 
- Low birthweight 
definition of, 130t, 299 
neonatal deaths, 173 
nutritional deficits and, 138 
prevalence of, low- and middle-income countries, 137t 
Low-income countries 
10 leading causes of death and DALYs, 27t 
burden of environmental health problems, 118 
deaths from unintentional injuries, 235-236, 2351, 236t 
definition of, 9 
health systems in 
financing, 82 
India, 78—79 
Tanzania, 79 
importance of communicable diseases in, 187 
leading causes of death, 190, 191t 
leading causes of death by sex, 190-191, 191t 
levels of care in, 75, 75t 
risk factors for disease, low-, middle-, and high-income 
countries compared, 31-32, 32t 
underlying causes of diseases in, 207 
underweight, prevalence of, 129, 130t 
Lymphatic filariasis, 196, 197t, 202 
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Mabassa, Kenya, vignette:polio campaign and vitamin A, 127 


Malaria 


arteminisin-based combination therapy (ACT), 201, 279, 285 


burden of disease from, 195 
as cause of morbidity and mortality in children, 172 
costs and consequences of, 198 
death and DALYs from by region, 215t 
definition of, 169, 299 
healthcare interventions by level of service, 87t 
key interventions for, 201 
prevention, 86t 
use of insecticide-treated bed nets, 275 
Malaria Medicines and Supplies Service, 271 
Malawi, human resources in, 84 
Malaysia, cultural beliefs, eating in pregnancy, 100 
Mali, guinea worm disease in, 51, 52 
Malnutrition 
definition of, 129, 130t 
effect on education of children, 42 
Mandela, Nelson, 224 
Manila, efforts to reduce air pollution, 119 
Marie Sklodowska-Curie Memorial Cancer Centre Institute 
of Oncology, 224 
Mass media, to promote health behavior changes, 105-106 
Maternal health 
maternity-related interventions 
essential, 86t 
by level of service, 87t 
nutritional deficits and, 138 
Maternal morbidity and mortality, 152-154, 153f, 153t 
case study:causes of maternal mortality 
complications of pregnancy, 161-162, 162t 
family planning, 161 
unsafe abortion, 161 
case study:maternal mortality in Sri Lanka, 156-157 
maternal death, definition of, 149t 
Maternal mortality ratio 
definition of, 299 
as key health status indicator, 22, 23f 
and lifetime risk of dying a maternal death, 153, 153t 
McNamara, Robert, 277-278 
Measles, as cause of morbidity and mortality in children, 
172 
Measles vaccination, 180 
children receiving vaccine, education of mother and, 42, 
43f 
reducing deaths from diarrhea and, 179-180 
Mectizan Donation Program, 91 
Medicaid/Medicare, 77 
Medicine, and public health, approaches of, 6—7, 7t 
Meningitis 
in refugee camps, 257 


West Nile virus and, 3 
Men’s health, and health of women, differences between, 155 
Mental disorders 
burden of, 217-218 
case study:integrating mental health into primary care in 
Uganda, 226-227 
costs and consequences of, 220 
key mental health terms, 218t 
reducing the burden of, 223 
Merck and Co., Inc., 91, 273, 278 
Mexico 
folk illness in, 100 
vignette:air pollution and COPD, 113 
Middle East, low birthweight babies, 136, 137t 
Middle-income countries 
10 leading causes of death and DALYs, 27t 
deaths from unintentional injuries, 235-236, 235t, 236t 
definition of, 9 
examples of, 10t 
healthcare systems in 
Brazil, 78 
Costa Rica, 78 
importance of communicable diseases in, 187 
leading causes of death by age, 190, 191t 
leading causes of death by sex, 190-191, 191t 
risk factors for disease, low-, middle-, and high-income 
countries compared, 31-32, 32t 
underlying causes of disease in, 207 
underweight, prevalence of, 129, 130t 
Milgram, Stanley, 67 
Milgram Obedience Study, 67 
Millennium Declaration, 10 
Millennium Development Goals (MDGs), 6, 10, 11t 
child health and, 168t 
communicable diseases, 189t 
environmental health and, 114t 
nutrition and, 129t 
women’s health and, 148t 
Millennium Report 2006, 173 
Model growth chart, 132f 
Morbidity and mortality 
in children 
costs and consequences of child morbidity and 
mortality, 174 
selected causes of morbidity and mortality 
acute respiratory infections, 170 
diarrhea, 170-172 
helminth infections, 172 
HIV/AIDS, 172 


malaria, 172 
measles, 172 
maternal, 152-154, 153f, 153t 
case study:causes of maternal mortality 
complications of pregnancy, 161-162, 162t 
family planning, 161 
unsafe abortion, 161 
case study:maternal mortality in Sri Lanka, 156-157 
maternal death, definition of, 149t 
morbidity as key health status indicator, 22, 24 
mortality 
and fertility, demographic transition, 32-33, 33f 
as key health status indicator, 24 
neonatal, 172-173, 173t 
Morocco, case study: controlling trachoma in Morocco, 
204—205 
Mortality. See Death; Morbidity and mortality 
Mosquitoes, transmission of disease by, 3 
Motherhood, human rights issues, 61 
Motorcycle helmet use, case study:motorcycle helmet use in 
Taiwan, 240 
MSF. See Doctors Without Borders (MSF) 
Multidrug-resistant TB (MDR TB), 195 
Multilateral development banks, 267-268 
Multilateral treaties relating to health, 60-61 
Mumbai, efforts to reduce air pollution, 119 
Mycobacterium tuberculosis, 194 
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National Association for the Advancement of Colored 
People (NAACP), 66 
National Blindness Control Program (NBCP), 205 
National Commission on HIV/AIDS, 47 
National Control of Diarrheal Disease Project (NCDDP), 
Le 
National Health Service (NHS) (UK), 76, 77 
National Immunization Days (NID), 90-91 
National Iodine Deficiency Disorders Elimination Program 
(China), 141 
National Program for the Control of Blindness (NPCB), 
India, 225 
National Tuberculosis Program, China, 203 
National Vitamin A Program, Nepal, 176 
Natural disasters. See also Complex humanitarian 
emergencies (CHEs) 
case study:earthquake in Pakistan, (2005), 257-258 
characteristics of, 250-251 
future challenges, 258-259 
health burden of, 251-252 


health effects of, 254-255 
importance of to global health, 247-248 
key terms 
attack rate of disease, 249-250 
case fatality rate, 250 
crude mortality rate, 249 
disaster, 248 
internally displaced people (IDP), 249, 249t 
man-made disaster, 248 
natural disaster, 248 
refugees, 248-249, 250t 
main messages, 259 
selected natural disasters, 248t 
vignettes, 247 
Needle exchanges, HIV prevention, 199 
Neglected diseases 
burden of disease by, 196 
costs and consequences of, 198 
therapy strategies, 202 
Nematodes, 196 
Neonatal mortality, 172-173, 173t 
- Neonatal mortality rate, 20t 
as key health status indicator, 20, 22, 22f 
Neonatal tetanus, definition of, 299 
Nepal 
access to health services, 44 
case study:reducing child mortality through vitamin A 
background, 175-176 
costs and benefits, 176-177 
impact, 176 
interventions, 176 
lessons learned, 177 
vignette:cooking with unvented stove, 113 
vignette:human rights issues, 59 
vignette:lack of nearby health centers, 167 
Nepalese Ministry of Health, 176 
Nigeria 
cultural beliefs, eating in pregnancy, 100 
female genital cutting in, 151 
guinea worm disease in, 51, 52 
health systems in, 73 
immunization rate in, 180 
vignette:case of drug-resistant TB, 187 
vitamin A supplementation-Ivermectin integrated 
treatment approach, 90-91 
Yoruba people 
cultural perceptions of illness in, 100 
ritual practices to avoid illness, 100 


1993 World Development Report of the World Bank, 274, 275 


Nitrogen dioxide, nitrogen oxides (criteria pollutant), 116t 
Non-communicable diseases 


addressing the burden of 
alcohol abuse, 221 
cancer, 223 
yy ).222 
diabetes, 222-223 
health education efforts, 222 
high blood pressure, high cholesterol, and obesity, 
221-222 
mental disorders, 223 
physical activity promotion, 222 
tobacco use, 221 
underweight and overweight, 222 
burden of 
abuse of alcohol, 219 
cancer, 216-217, 217t 
cardiovascular disease (CVD), 214-215, 215t 
death and DALYs, leading causes by region, 215t 
diabetes, 215-216, 215t, 216t 
mental disorders, 217-218, 218t 
tobacco use, 218-219 
case studies 
cataract blindness control in India, 225-226 
curing tobacco use in Poland, 224-225 
integrating mental health into primary care in Uganda, 
226-227 
costs and consequences of 
alcohol abuse, 220 
cardiovascular disease, 219 
diabetes, 219-220 
mental disorders, 220 
tobacco use, 220 
definition of, 299 
examples of, 24 
future challenges, 227-228 
importance of, 213-214 
key terms and definitions, 214, 214t 
main messages, 228 
vignettes, 213 


Non-governmental organizations (NGOs), 76, 76t, 85, 258, 


270-271, 270t 
definition of, 299 
Doctors Without Borders (MSF), 270—271 
Save the Children, 270 


North-West Frontier Province (NWFP), 257-258 
Nutrition and global health 


case studies 
iodine deficiency disease in China, 140-141 


Tamil Nadu Integrated Nutrition Project, India, 
139-140 
Uganda CHILD Project, 140 
definitions and key terms, 129, 130t 


determinants of nutritional status, UNICEF framework, 


129-131, 131t 
future nutrition challenges 
education, 141-142 
food fortification, 142 
improving government policy, 142 
infection, disease, and nutrition status, 142 
the knowledge gap, 142-143 
nutritional well-being as national priority, 143 
vitamin and mineral supplementation, 142 
gauging nutritional status, 131, 132f 
importance of nutrition, 127-129 
key nutritional needs 
iodine, 133 
iron, 133-134 
undernutrition, 131, 132 
vitamin A, 133 
zinc, 134 
main messages, 143 
nutrition, health, and economic development, 138-139 
effects on economic development, 139 
effects on life expectancy, 138 
effects on maternal and child health, 138 
effects on productivity, 138 
nutrition and the MDGs, 129t 
the nutrition transition, 135 
nutritional needs throughout the life cycle 
adolescence, 135 
adulthood and old age, 135 
infancy and young childhood, 134 
pregnancy and birth weight, 134, 135t 
nutritional state of the world 
introduction, 135-136 
iodine deficiency, 137, 138t 
iron deficiency, 137-138, 138t 
low birthweight, 136-137, 137t 
nutrition-related deaths in under-five years of age 
children, 136t 
undernutrition, 136, 137t 
vitamin A deficiency, 137, 138t 
zinc deficiency, 138, 138t 
nutritional status and morbidity and mortality among 
children, 174 
vignettes, 127 
NWFP (North-West Frontier Province), 257-258 
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Obesity 
addressing the burden of, 222 
definition of, 129, 130, 299 
Objectives of the book, 8 
Obstetric fistula, 154-155 
definition of, 149t, 299 
Obstetric Fistula Partnership, 158 
Onchocerca volvulus, 277 
Onchocerciasis Control Program (OCP), 273, 278 
Onchocerciasis (river blindness), 197t 
case study:elimination of in Africa 
background, 277 
costs and benefits, 278 
impact, 278 
interventions, 277-278 
lessons learned, 278 
drugs for, 89-91 
therapy strategies, 202 


Oral Rehydration Teaching Program (Bangladesh), 88-89, 


182 


Oral rehydration therapy (ORT), 175, 180, 182, 201-202 
Oral Rehydration Workers (ORWs) (Bangladesh), 88-89 


Organization of the book, 8-9 
Osteoarthritis, in women, 155 

Oswaldo Cruz Foundation (FIOCRUZ), 191 
Outreach services, 87t 

Overweight, definition of, 129, 130t, 299 
OXFAM, 76t 

Ozone (criteria pollutant), 116t 
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Pakistan 
case study:earthquake in Pakistan, (2005), 257-258 
quality of care in, 82 
vignette:death from accidental burning, 233 
vignette:women denied hospital care, 147 
Pan American Health Organization (PAHO), 204 
Panic disorders 
definition of, 218t 
treatment, 223 
Panyarachun, Anand, 202 
Papua, New Guinea, quality of care in, 82 
Parasite, definition of, 299 
Particulate matter (criteria pollutant), 116t 
Partners in Health, 48, 275 
Pasteur, Aventis, 293 
Patterns of resort, 101 
PDPs (product development partnerships), 289 


Perspective of the book, 9 
Pertussis, definition of, 169t 
Peru 
determinants of health in, 17 
efforts to treat drug-resistant TB and HIV, 48, 275 
vignette:death by car collision, 233 
vignette:tuberculosis treatment at local clinic, 283 
Pfizer, 205, 273 
Pharmaceutical firms, 273-274 
PHILCAT-Philippine Coalition Against Tuberculosis, 76t 
Philippines 
governance of health systems and, 84 
study on health of children and education of mother, 42 
Physical activity promotion, 222 
Plasmodium spp., 195 
PneumoADIP (Pneumococcal Vaccines Accelerated 
Development and Introduction Plan) 
background, 291 
impact, 292 
interventions, 291—292 
lessons learned, 292 
~Pneumococcal infections 
deaths from, 291 
vaccine development, 291-292 
Pneumonia 
definition of, 169t, 299 
neonatal mortality and, 172 
Poisoning 
prevention programs, 239 
risk factors for, 237 
Poland 
anticorruption programs, 84 
case study: curing tobacco use in Poland, 224-225 
Poliomyelitis (polio), 276 
case study:eliminating polio in Latin America and the 
Caribbean, 177 
definition of, 169%, 299 
eradication of, 33, 44 
spread of, 4 
vaccine, 3, 263 
Polish Anti-Tobacco Society, 224 
Poverty, as risk factor for morbidity and mortality among 
children, 173 
Preeclampsia (toxemia), definition of, 1491, 300 
Pregnancy 
complications of, reducing, 161-162, 162t 
nutritional needs during, 134, 135t 
Prenatal care, 162t 
Preterm birth, neonatal mortality and, 172 


Prevalence, definition of, 300 
Primary level of care, 75, 75t 
Private for-profit sector, health systems, 75-76 
Product development partnerships (PDPs), 289, 291 
Productivity, earnings, and impact on health, 42 
burden of environmental health problems on, 119 
nutritional deficits and, 138 
Profamilia-Dominican Republic, 76t 
Protozoan infections, 196 
costs and consequences of, 198 
Public and private expenditures on health, distinction 
between, 46-47 
Public health 
activities of, 6t 
definitions of, 6-7, 300 
and medicine, approaches of, 6-7, 7t 
Public-private partnerships, 272-273, 273t, 276 
Public sector, health systems, 75, 76 
Puerto Rico, folk illness in, 100 
Pull mechanisms, 289, 300 
Push mechanisms, 287-289, 288f, 300 
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Quality of care, health systems, 82, 831, 85-86 
Queensland Institute of Medical Research (QIMR), 290 
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Refugees, 248-249, 250t 

camps 

in Goma, humanitarian efforts in 1994, 257 
in Zaire, 257 

Region, causes of death by region, 27t, 28-29 
Respect, Recognition, and Opportunity, 176 
Respiratory symptoms, from outdoor air pollution, 116-117 
Risk factors 

burns, 237 

cancer, 216—217 

definition of, 31, 300 

diabetes, 216 

diarrheal disease, 118, 195 

drowning, 237 

falls, 237 

fires, 237 

helminth infections, 196 

HIV/AIDS, 102, 192 

low-, middle-, and high-income countries compared, 

31-32, 32t 
neonatal, infant, and child deaths, 172-173 
poisoning, 237 


road traffic injuries, 237 
TB, 195 
unintentional injuries, 236-237 
Ritual practices to avoid illness, 100 
River blindness. See Onchocerciasis (river blindness) 
Road traffic injuries 
costs of, 238 
making vehicles safer, 239 
risk factors for, 237 
Rockerfeller Foundation, 269, 274 
Rojanapithayakorn, Wiwat, 202 
Roll Back Malaria, 271 
Rotavirus, 195 
Rumble strips and speed bumps in Ghana, 240 
Rwanda 
Rwandan Hutus try to escape persecution (1994), 
humanitarian response to, 257 
vignette:family flees to refugee camp in Zaire, 247 
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Sabin, Albert, 177 
Sabin Vaccine Institute, 290 
Sachs, Jeff, 275 
SAEFA (South Asia Earthquake Flash Appeal), 258 
Safe Motherhood Initiative (1987), 274 
SAFE (surgery, antibiotics, face washing, and environmental 
change), 205 
Salk, Jonas, 177 
Salmonella sp., 195 
Sanitation, environmental health and, 117, 118 
improving sanitation, 188 
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